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03,0 Scope, An airplane shall be shown to comply with the air-
worthiness requirements set forth in this Part and shall have no char-
acteristie which, according to the findings of the Administrator, makes
the airplane unairworthy in oxrder to become eligible for tyvpe and air-
worthiness certificates, provided that,

(2) If any of these requirements become inapplicable to.a
particular airplane because of increased knowledge of aeronautics or
of the development of unforeseen design features, the Administrator shall -
accept designs showm to provide an equivalent standard of safety.

(b) Other requirements with respect to airworthiness found
by the Administrator to provide an equivalent standard of safety shall
be accepted in lieu of the requirements set forth in this Part.

03.30 Date of effectivensss. Airplanes certificated as a %tvpe on
or after Wovember 13, 19L5, shall comply either with (1) the entire
provisions of Part 2L of the CAR in effect immediately prior to Nov-
ember 9, 1945, or (2) the entire provisions prescribed herein except
that airolanes certificated under (1) may incorporate provisions of (2)
wnen the Administrator finds the standard of safety to be equivalent to
the marticualar and all related items of the latter.

Airplanes certificated as a type on or after Jamuary 1, 19L7, shall
comply with the provisions contained herein. If the prototype is not
flown nrior to Jamiary 1, l9h?, and satisfactory evidence is presented
indicating that the design work of the type was well advanced prior to
Novenmber 13, 1945, and the delay of completion of the airplane was due
to causes beyond the mamifacturer's control, the Administrator may cer-
tificate the airrlane as a type under the provisions of Part Ol which
were in effect prior to November 9, 19i5.

Uniess otherwise specified, compliance with an amendment to this
Part shall be mandatory only for airplanes for which application for a

trpe certificate has been received subsequent to the effective date of
such azendment.

03.01 Airolane categories. In this Part airplanes are divided
upon the casis of thelr intended operation into the following categories
for the curposes of certification:

Normal Suffix "NM
Airplanes in this caterory are intended for non-acrobatic,
non=scheduled passenger, and non-scheduled cargo operation.

ULilivy Suffix “wgt

Eircianes in this category are intended for normal operations
and limited acrobaitic maneuvers, These airplanes are not suited for
use in snap or inverted maneuvers.



Acrobatic Suffix MAM

AIrplanss in this category will have no specific restrictions
a8 to type of maneuver permitted unless the necessity therefor is dis-
closed by the required flight tests.

Restricted Purpose Suffix WR®

Erplanes in this category are intended ¥o be operated for
restricted purposes not logically encompassed by the foregoing cate-
gories, The requirements of this category shall consist of all of the
provisions for any one of “the foregoing categories which are not ren-
dered inapplicable by the nature of the special purpose involved, plus
sultable operating restrictions which the Administrator finds will pro-
vide a level of safaty equivalent to that contemplated for the foreg01ng
categories,

An airplane may be certificated under the requirements of a par- =
ticular category, or in more than one category, provided that all of the
requirements of such categories are met. Sections of thls Part which
apply to only one or more, but not all, categories are identified in this
Part by the appropriate suffixes as indicated above, added to the section
munber, All sections not identified by a suffix are applicable to all
categories except as otherwise specified.

03.02 Alrworthiness certificates. Airworthiness certificates are
classIfled as Iollows ¢

‘ (a) NC certificates. In order to become eligible for an NC
certificate, an airplane mist be shown to comply with all of the re-
quirements contained in this Part for at least one category, but not the
restricted purpose category. ,

(b) NR certificates, In order to become eligible for an NR
certificate, an airplane must be showm to comply with all of the re-
quirements of the restritted purpose category. v
{e) WX certificates., An airplane will become eligible for

an NX certificate when the apolicant presents satisfactory evidence that
the airplane is to be flovm for experimental purposes and the Administrator
finds it may, with appropriate restrictions, be operated for that purpose
in a manner which does not endanger the general public. Airplanes used
in racing and exhibitlion flying may be issued NX certificates under the
terms of this section, The applicant shall submit sufficlent data such
as photographs to identify the airplane satisfactorily and, upon in-
spection of the airplane, any pertinent information found necessary by
the Administrator to safeguard the general public.

An airplane manufactured in accordance with a type certificate (See
§ 03.03) and conforming with the type design will become eligible for an
alrworthiness certificate when; upon inspection of the airplane, the
Administrator determines it so to conform and that the airplane is in
a condition for safe operation. For each newly manufactured airplane
this determination shall include a flight check by the applicant.
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03,03 Type certificates. A type certificate wlll be issued when
the following requirements are met:

03.031 Data required for NC and NR certification. The apniicant
for a type certificate shall submit% to the Administrator the followings

Such descriptive data, test reports, and computations as are neces-
sary to demonstrate that the airplane complies with the airworthiness
requirements. The descriptive data shall be known as the type design
and shall consist of drawings and specifications disclosing the config-
uration of the airplane and all design features covered in the airworth-
iness requirements as well as sufficient information on dimensions, ma
terials, and processes to define the strength of the structure. The type
design shall describe the airplane in sufficlent detail to permit the
airworthiness of subsequent airplanes of the same type to be determined
by comparison with the {ype design.

03.032 Inspection and tests for NC and NR certification. The auth-~
orized representatives of the Administrator shall have access to the
airplane and may witness or conduct such inspections and tests as are
necessary to determine compliance with the airworthiness requirements,

03.0320 Inspection. Inspections and tests shall include all those
found necessary oy the Administrator to insure that the alrplane con—
forms with the following:

(a) A1l materials and products are in accordance with the
specification given in the type design.

{(b) All parts of the airplane are constructed in accordance
with the drawings contained in the type design.

(¢) A1l manufacturing processes, construction, and assembly
are such, that the design strength and safety contemplated by the type
design will be realized in gervice.

03.0321 Flight tests., Upon satisfactory completion of all neces=~
sary inspection and testlng on the ground, and upon receipt from the
apolicant of a report of flicht tesits conducted by him, and satisfactory
proof of the conformity of the airplane with the type design, such offi-
cial flight tests as the Admlnistrator finds necessary to prove compli-
ance with this Part shall be conducted,

03.0Li Changes, Changes shall be substantiated to demonstrate con-
pliance of the airplane with the appropriate airworthiness requirements
in effect when the particular airplans was certificated as a type unless
the applicant chooses to show compliance with the currently effective
requirements subject to the aporoval of the Administrator, or unless the
Administrator finds it necessary to require compllance with current
girworthiness requiremsnis.
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03.040 Minor changes. Minor changes to certificated airplanes -
which obviously do not impair the condition of the airplane for safe
operation shall be approved by the authorized representatives of the
Administrator prior to the submittal to the Adminlstrator of any re- -
quired revised drawings.

03,041 Major changes. A major change is any change not covered
by minor changes as defined in & 03.0L0, Minor changes.

-

03.042 Service experience changes. When the Administrator finds
that service experience Indicatés the need for design changes, the
applicant shall submit for the approval of the Adminlstrator engineering
data describing and substantiating the necessary changes. The Admin-
istrator may in such cases withhold issuance of ajirworthiness cartifi-
cates for additional airplanes of the type involved until satisfactory
corrective measures have been taken. Upon approval by the Administrator,
these changes shall be considered as a part of the type design, and
descriptive data covering these changes shall be furnished by the appli-
¢=nt to all aireraft owners concernsd.

03.0420 In the case of airplanes approved as a type under the
terms of earlier airworthiness requirements, the Administrator may re-
quire that an airplane submitted for an original airworthiness certifi-
cate comply with such portions of the currently effective airworthiness
requirements as may be necessary for safety.

03,07 Definitiona,.

03.070 General.

03.0701 Standard atmosphere. The standard atmosphere shall be based
upon The TolloWing assumptions s
(2) The air is a dry perfect gas,
(b) The temperature at sea level is 59°F, :
Ec; The pressure at sea level is 29,92 inches Hg.
d) The temperature gradient from sea level to the altitude
at which the temperature becomes -67°F is -0.003566°F/Ft. and zere
thereabove.
{e) The degsity. Pos 8% sea level under the above conditions
is 0.002378 lbs. Sec.?/Ft.4, '

03,0702 Hot day condition. See ¥ 03.L400.

03,0703 Airplane configuration. This term refers to the position
of the various elements aflecting the aerodynamic characteristics of the
airplane, such as landing gear, flaps, etc,
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03,071 Welghts. Reference
Sections

Empty weight. The actual weight used as a basis for § 03.112

determining operating weicghts.

Maximum weicht., The maximum weight at which the air- & 03,113

plane may operate in accordance with the airworthiness

requirements.

Minimm veight, The minimum weight at which compli-~ 8 03.11L

ance with the airworthiness requirements is demonstrated.

Maxirmm design welcht. The maximum weight used for 8 03.210

the structural design of the airplane.

Minimmm design weight. The minimom weight condition 8§ 03,210

Investizated in the structural flight load conditlons,

not greater than the nminimum weight specified in

8 03,114, Uinimum FWeight.

Design landing weight, The weight used in the struct- & 03.210

ural Investigation of the airplane for normal landing

conditions. Under the provisions of § 03.24L0, this

weight may ne equal to or less than the maximum design

Unit weights for design puirposes.
Gasoline 6 lbs, per U, S. gallon
lubricating oil 7.5 1bs, per U, 8. gallon

Crew and Passengers 170 lbs. per person

03.072 Power,

One horsepovwer 33,000 ft. 1lbs. per minute

Take—oIf power. The take-off rating of the engine established
in accordance with Part 13, “Aircraft Engine Alrworthiness,Y

Maximum continuous power, The maximum continuocus rating of the

engine establishad in accordance with Part 13, "Aircraft Engine
Al rworthiness,"

03.073 épeeds. Reference

Sections

Vi True airspeed of the airplane relative to the
undisturbed air.

In the following symbols having subscripts, V denotes:

(a) “Equivalent" airsneed for structural design pur-
ooses edual to Vo /0/p, i

(b) "True indicated" or "cali“wrated" airspeed for per-
formance and orerating varposes equal to indicator

reading corrected for vosition and instrument
erTars,



Reference
Sections
stzlling speed, in the landing configuration g 03,121

Vs7 stalling speed in the configurations specified g 03.121
for particular conditions

Vx speed for best angle of climb

Vg speed for best rate of climb

Ve minimm control speed 8 03.1312

Vs computed stalling speed at design landing § 03.212
weight with flaps fully deflected

Vs design speed for flight load conditions with § 03,212
flaps in landing position

Vp design maneuvering speed | 8§ o03.2110

V. design crulsing speed | g 03.2110

V4 design dive speed g 03.2110

V,o nhever exceed speed 8 03.60017

Maximum structural cruising speed. g 03.6002

03,074 Structural terms,

Structure, Those portions of the airplane the failure of which
would serious endanger the safety of the airolane,

Design wing area, 5. The area enclosed by the wing outline
(including ailerons, and flaps in the retracted position, but ignoring
fillets and fairings) on a surface containing the wing chords, The out-
line is assumed %o extend through the nacelles and fuselage to the plane
of symmetry.

Aerodynamic coefficients, Cy, Cns Cuy etc., used herein, are
non~dimensional coefilicients for the forces and moments acting on an
airfoil, and correspond to those adopted by the U, S, National Advisory
Committee for Aeronautics,

C; = airfoil 1ift coefficient

Cy = alrfoil normal force coefficient (normal to wing
chord line)



CNA = airplane normal force coefficient (based on 1lift

of complete airplane and design wing area)

= pitching moment coefficient

Reference
Sactions

Loads.
T limit load. The maximum load anticipated § 03.290

in service .

Ultimate load. The maximm load which a § 03,202
part of structure mast be capuble of

supporting.

Factor of Safety. The factor by which-the & 03,201
1imit load muist be multiovlied to establish

the ultimate load.

Load factor or acceleration factor, n

The ratio of Lhe force acting on a nass

to the welght of the mass, ‘hen the force

in question represents the net external load

acting on the airplane in a given direction,

n represents the acceleration in that di-

rection in terms of the gravitational constant.
Iimit load factor., The load factor corres-—

ponding to limit load
M.timate load factor. The load factor corres-
ponding to ultimate load,
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03.110 Use of ballast. Removable ballast may be used to enable
airplanes to comply with the flight requirements in accordance with the

following provisions:

03,1100 The place or places for carrying balliast shall be properly
designed, installed, and plainly marked as specified in § 03.6120.

03.1101 The airplane Approved Operating Limitations shall include
instructions regarding the proper disposition of the removable. ballast
under all loading conditions for which such ballast is necessary, as

specified in § 03.61.

03,112 Empty weight. The empty weight and corresponding center of
gravity location sh include all fixed ballast, the unusable fuel supply
(see . - -.4221), undrainsble oil, full engine coolant, and hydrawlic fluid.
The weight and location of items of equipment installed when the airplane
is weighed shall be noted in the Approved Operating Limitations.

03,113 Maximum weight. The maximum weight sha2ll not exceed any:of
the following: .

(2) the weight selected by the applicant,

(b) the design weight for which the structure has been proven,

(¢) the maximum weight at which compliance with all of the
requirements specified is demonstrated, and shall not be less than the
sum of the weights of the following:

(lg the empty weight as defined by § 03.112,
(2) one gallon of usable fuel (see 8 03.4221) for every
7 maximum continuous horsepower for which the airplane is certificated,

(3) the full oil capacity,
(4) 170 1lbs. in all seats (normal category} or 190 lbs.

in all seats (utility and acrobatic category) wnless placarded otherwise,

03,114 Minimum weight, The minimum weight shall not exceed the sum
of the weights of the followings

(a) the empty weight as defined by 8 03.112,

(b) the minimum crew necessary to operate the airplane (170 1bs.
for each crew member),

(¢) one gallon of usable fuel (see 8 03.4221) for every 12
maximum continuous horsepower for which the aivplane is certificated,

{(d) either one gellon of oil for each 25 gallens of fuel
specified in (c) or one gallon of oil for each 75 maximum continuous
horsepower for which the airplane is certificated, whichever is greater.

03.11% Center of gravity position. If the center of gravity position
under any possible loading condition between the maximum weight as specified
in § 03.113 ard the minimum weight as specified in & 03,114 lies beyond
(1) the extremes selected by the applicant, or (2) the extremes for which
the structure has been proven, or (3) the extremes for which compliance
with all functional requirements were demonstrated, loading instructions




03,1 FLIGHT REQUIREMENTS

03,10 Genersl.

03.100 Policy re proof of compllance, Compliance with the require-
ments specified in B 03,1 goverrming functional characteristics shall bve
demonstrated by suitable flight or other tests conducted wpon an airplane
of the type, or by calculations based upon the test datz referred to above,
provided that the resuits so obtained are substantislly equal in accuracy
to the results of direct testing. Compliance with each requirement must
be provided at the critical combination of airplane weight and center of
gravity position within the range of either for which certification is
desired. Such compliance must be demonstrated by systematic investigation
of all probable weight and center of gravity combinations or must be
reasonably inferable from such as are investigated,

03.101 The applicant shall provide a person holding an appropriate
pilot certificate %o make the flight tests, bub a designated representative
of the Administrator may pilot the airplane in so far as that may be

necessary for the determination of compliance with the airworthiness
requirements,

03,102 0Official type tests will be discontinued wntil corrective
measures have been taken by the applicant when either:

(1) The applicant's test pilot is unable or unwilling %o
conduct any of the required flight tests; or,

(2) Ttems of non-compliance with requirements are found
which may render additional test data meaningless or are of such nature
as to make further testing unduly hazardous,

03.103 Adequate provisions shdll be made for emergency egress and use
of parachutes by members of the crew during the flight tests.

03.10i The applicant shall subtmit to the represertative of the
Administrator 2 report covering all computations and tests required in
connection with calibration of instruments used for test purposes and
correction of test results to stendard atmospheric conditions. The
representative of the Administrator will conduct any flight tests which

he finds to be necessary in order to check the calibration and correction -
report,

03.11 Weight and balance. There shall be established, as a part of
the type inspection, ranges of weight and center of gravity within which
the airplane may be safely operated.

VWhen low fuel adversely affects balance or stability, the air-
plane shall be so tested as to simulate the ccndition existing when the
amount of usable fuel on board does not exceed one gallon for every 12
maximum continuous horsepower of the engine or engines installed.



sha116be provided in the Approved Operating Limitations as spec1fied in
g 03.62.

03.12 Performance, The following items of performance shall be
determined and %the airplane shall comply with the corresponding require-
mer.ts in the stendard atmosphere and still air.

03,121 Definition of gtalling speeds.

{a) Vo denotes the true indicated stalling speed, if obtainable,
or the minimum steady {light speed at which the airplane is controllable in
miles per hour, with:

(1) engines idling, throttles closed {or not more than
sufficient power for zero thrust),

(2) propellers in position normally used for itake-off,

(3) landing gear extended,

(4} wing flaps in the landing position,

cowl flaps closed, ,

(6) center of gravity in the most unfavorable‘position
within the allowable landing range,

(7) the weight of the airplane equal to the weight in
connection with which Vs, is being used as a factor to determine a required
performance,

(b) Vg, denotes the true indicated stalling speed, if obtainable,
otherwise the caldulated value in miles per hour, with:

(1) engines idling, throttles closed (or not more than
sufficient power for zero thrust),

(2) propellers in position normally used for take-off,
the airplane in all other respects (flaps, landing gear, etc.,) in the
particular condition existing in the particular test in connection with
-which Vgy 1is being used,

(3) the weight of the airplane equal to the weight in
connection with which Vgy is being used as a factor to determine & required
performance,

These speeds shall be determined by flight tests using the
procedure outlined in & 03,134 (&) and (b).

03,1210 Stalling speed. Vso at maximum woight shall not exceed
70 mph for (1) single-engine airplanes and (2) multi-engine airplanes with
a maximum weight of not greater than 4,000 1lbs, and which do not comply
with the climb requirement of B 03.123 (b).

03,122 Take-off., The distance required to take off and climb over
a SO TE, obstacle shall be determined under the following conditions:
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{(2) most unfavorsble combination of weight and center of
gravity location,

(b) engines operating within the approved limitations,

{c) cowl fiaps in the position normally used for take-off,

Upon obtaining a height of 50 ft. above the level take-off
surface, the airplane shall have attained a2 speed of not less than
1.3 Vs, unless a lower speed of not less than Vx plus 5 can be shown to
be sa?% under all conditions, including turbulence and complete engine
feilure,

The distance so obtained, the type of surface {romr which made,
and the pertinent information with respect to the cowl fiap position, the
use of flight path conirol devices and landing gear retraction system
sghall be entered in the Approved Operating Limitations. The take-off
shall be made in such & manner that its reproduction shall not require -

an exceptional degree of skill on the part of the pilot or exceptionally
favorable conditions.

03.123 Climb,

{a) Wormal climb condition. The steady rate of climb at sea
level shall be at least 300 feet per minute, and the steady angle of c¢limb
at least 1:12 for landplanes or 1:15 for seaplanes with:

{1} not more than maximum continuous power on all engines,

(2) landing gear fully vetracted,

{(3) wing flaps in take-off position,

(4) cowl flaps in the position used in cooling tesis
specified in B8 03.4lt, Cooling,

(b) Except as stated in 8 03,1210, all multi-engine airplanes
shall have a steady rate of climb of at least 0,02 Vg 2 in feet per minute
at an altitude of 5,000 feet with the critical engine inoperative and:

(1) the remsining engines operating at not more than
raximmm continuous power, .

(2) the inoperative propeller in the minimum drag position,

(3) 3landing gear retracted,

(k) wing flaps in the most favorable position,

(5) cowl flaps in the position used in cooling tests
specified in 8 03.4k, Cooling.

{(c) Balked landing conditiong. The steady angle of c¢limb at
gsea level shall be at least 1:30 with:

(1; take-off powsr on all engines,
{2) landing gear extended,
(3) wing flaps in landing position.
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If rapid retraction is possible with safety without loss of
altitude and without reguiring sudden changes of angle of attack or
exceptional skill on the part of the pilot, wing flaps may be retracted.

03.124 Landing. The horizontal distance required to land and to
come to a complete stop (to a speed of approximately 3 mph for seaplanes
or float planes) from & point at a height of 50 fi, above the landing
surface shall be determined as follows:

(2) TImmediately prior to reaching the 50 ft. altitude, a
steady gliding approach snall have been maeintained, with a true indicated
airspeed of at least 1.3 Vg . &

(b) The landing shall be made in such a2 manner that there is
no excassive vertical acceleration, no tendency to bounce, nose over,
ground loop, porpoise or waber loop, and in such a manner that its
=enroduction shall not require any exceptionsl degree of skill on the part
of the pilot or exceptionally favorable conditions.

The distance so obtained, the type of landing surface on which
nade and the pertinent information with respect to cowl flap position,
and the uss of flight path control devices shall be entered in the Approved
Operating Limitations, .

03.13 Flight characteristica, The airplane shall meet the following
requiremsnts at all nommally expected operating sltitudes under all critical
loading conditions within the range of center of gravity and, except as
otherwise specified, at the maximum weight for which certification is
sought, and there shall be no flight or operating characteristic which the
Adminigtrator finds will make the airplane unairworthy.

03.131 Controllability. The airplane shall be satisfactorily
controllable and maneuverable during take-off, climb, level flight, dive,
and landing with or without power., It shall be possible to make a smooth
transitvion from one flight condition to another; including turns and slips,
without requiring an exceptional degree of sgkill, alertness, or strength
onn the part of the pilot and without danger of exceeding the limit load
factor under all conditions of operation probable for the type, including
for multi-engine airplanes those conditions normally encountered in the
event of sudden failure of any engine., Compliance with "strength ot nilots"
limits need not be demonstrated by quantitative tests unless the Adain-
istrator finds the condition to be marginal, In the latter case they shall
not exceed maximum values found by the Administrator t¢ be appropriate for
the type but in no case shall they exceed the following limits:

nge Pitech Roll Yaw

(a) For temporary

application Stiek 60 30 150
Wheel - 75 60 150
applied to
rim

(b} For prolonged
application 10 5 20
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03,1310 Longitudinal comtrol. The airplane shall be demonstrated
tc comply with the Tollowing requirements,

03.13100 Tt shall be possible at all speeds below Vy to pitch the
nose downward so that the rate of increase in airspeed is satisfactory
for prompt acceleration to Vy with:

(a) maximum continuous power on all engines, the airplane
trimmed at Vg,

(b) power off, the airplane trimmed at l.h Vgqs

(c) wing flaps and landing gear both extended™ and retracted,

03.13101 During each of the controliability demonstrations outlined
below, it shall mot require a change in the trim control or the exertion
of more control force than can be readily applied with one hand for a short’
period., Each maneuver shall be performed with the landing gear extended.

(a) (1) WwWith power off, flaps retracted, and the sirplane
trimmed at 1.k Vg,, the flaps are to be extended as rapzdly as possgible
while maintaining™the airspeed at approximately 40% above the instantaneous
value of the stalling speed.

(2) Repeat (a) (1)} except start with flaps extended and
the girplane trimmed at 1.k Vg, then retract the flaps as rapidly as
possible,

(3) Repeat (a) (2) except using maximum continuous power.

(b) (1) With power off, the flaps retracted, and the airplane
trimred at 1.k Vsq, apply take-off power quickly while maintaining the
same airspeed,

(2) Repeat (b) (1) except with the flaps extended.

{c) With power off, flaps extended, and the airplane trimmed
at 1.4 Vg, obtain and maintain airspeeds within the range of 1.1 V5 to
1.7 Vg or Vg, whichever is the lesser.

03.,13102 I% shall be possible without the use of exceptional piloting
skill ¥¢ maintain essentially level flight when flap retraction from any
position is initiated during steady horizontal flight at 1.1 Vsq with
gimultaneous application of no% more than maximum continuous power,

03,1311 Lateral znd directicnal control.

03.13110 It shall be possible with multi-engine airplanes to exscute
15° banked turns with or against the inoperative engine from steady climb
at Vy for the condition with:

(a) maximum comtinuous power on the operating engines,
(b) rearmost center of gravity,

(¢) landing gear retracted and extended,

(d) wing flape in most favorable climb position,

{e) maximm weight. .
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03.,13111 It shall be possible with multi-engine airplanes, while
holding the wings level laterally within 5°, to execute sudden changes in
heading in either direction without dangerous characteristies being
encountered, This shall be demonstrated at Vy up to heading changes of
159, except that the heading change at which zﬁe rudder force corresponds
to that specified in 8§ 03,131 need not be exceeded, withs

(a8) the critical engine inoperative,

(b) maximum conbinuous power on the operating engine(s),

(e) landing gear retracted and extended,

(d) wing flaps in the most favorsble climb condition,

{e) the inoperative propeller in its minimum drag condition,
(£) +the airplane center of gravity at its rearmost position.

03,1312 Kinimum control speed. (Vme) The minimum speed after recovery
et which the alrpiane can be maintained straight flight with zero yaw (or
at the option of the applicant, with a bank not in excess of 5°) after any
one engine is suddenly made inoperative during steady flight at that speed
shall be determined and shall not exceed 1.3 Vg with:

{a) take-off or maximum available power on all engines,
(b) rearmost center of gravity,

{c) flaps in take-off position,

(d) landing gear retracted,

In demonstrating this minimum speed, the rudder force required
%o maintain it shall not exceed forces specified in 8 03,131, nor shall it
be necessary to throttle the remaining engines. During recovery the air-
plane shall not assume any dangerous attitude, nor shall it require
exceptional skill, strength, or alertness on the part of the pilot to
prevent a change of heading in excess of 200 nefore recovery is complete.

03.131-A Controllability. It shall be demonstrated that acrobatic
maneuvers may be performed readily and safely. Safe eniry speeds shall be
determined for these maneuvers.

03,132 Trim. The means used for trimming the airplane shall be such
that after being trimmed and without further pressure upon or movement of
gither the primary control or its corresponding trim control by the pilot
or the automatic pilot, the airplane will maintain:

(a) 1lateral and directional trim in level flight at a speed
of 0.9 of the high speed in level flight or at V¢, if lower, with the
landing gear and wing flaps retracted. '

(v) longitudinal trim under the following conditions:

{1} during a clinb with maximum continuous power at a
speed between Vyx and 1.k Vs, landing gear retracted, wing flaps both
retracted and in the take—o%f position,
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(2) during a glide with power off at a speed not in excess
of T.L Vsy, landing gear extended, wing flaps both retracted and extended
under the forward center of graviiy position approved with the maximum
authorized weight and under the most forward center of gravity position
approved, regardless of weizht,

(3) during level flight at any speed from Vx to L.k Vay
%o 90% of the high speed, landing gear and wing flaps retracted,

In addition to the above, multi-engine airplanes shall comply
with (¢) below.

{c¢) longitudinal and directional trim at a speed between Vy

and 1,L4 Vsy, during climbing flight with the critical of two or more engines
inoperative, with:

(1) the other engine (8) operating at maximum continuous
power,

(2) the landing gear retracted,

(3) wing flaps retracted.

03.133 Stabilibty. The airplane shall be longitudinally, directionally,
and laterally stable in acvordance with the following ssctions. Suitable
stability and control "feel® {static stability) may be required in other
condibtions normally encountered in service if flight tests show such
stability to be necessary for safe operation.,

03.1331 Static longitudinal stability. In the configurations outlined
in 8 D3,13310 BeIow, and with the airplane trimmed as indicated, the
characteristics of the elevator control forces and friction shall be as
described below.

(a) A pull shall be required to obtain and maintain speeds below
the specified trim speed and a push to obbtain and maintain speeds above the
specified trim speed. This shall be so at any speed which can be obtained
without excessive control force except that such speeds need not be
greater than the appropriate maximum permissible speed or less than the
ninimm speed in steady unstalled flighi.

(b) The 2irspeed shall return to within 10% of the original trim

speed when the control force is slowly released from any speed within the
limits defined in (8) above.

03.13310 Specific conditions. In conditions (a), (b), and (c) below,
within the speeds specified, the stable slope of stick force versus speed
curve shall be such that any substantial change in speed 1s clearly per-
ceptible to the pilot through a resulting change in stick force., Instru-
mented stick force measurements need not be made when such slope is con-
sidered by control “freen to:

(1) be satisfactorily in compliance with adequate per-
ceptibility defined above, '

{2) be such that the maximum forces specified in 8 03,131
are obviously not excegded.
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(a) Landing. The.stick forcs curve shall have a
stable slope and the stick force shall not exceed LO lbs. at any speed
between 1,1 Vsl and 1.8 VSl with: .

(1) wing flaps in the landing position,

(2) - the landing gear extended,

(3) maximum weight,

(L) throtiles closed on all engines,

(5) the airplane trimmed at 1.l Vgy with throttles
closed. -

_ (b) Climb. The stick force curve shall have a stable
slope at all speeds between 1,2 Vg and 1.6 vsl withs

(1) wing flaps retracted,

(2) 1landing gear retracted,

(3) maximum weight,

(4) 75% of maximum continuous power,
(5) the airplane trimmed at 1.k Vg,

. (¢) Cruising.

(1) Between 1.3 Vg, and the msximum permissible
speed, the stick force curve shall have a stable slope at all speeds
obtainable with a stick force not in excess of 40 lbs, with:

(a) 1landing gear retracted,

(v) wing flaps retracted,

(¢) maximum weight,

(d) 175% of maximum continuous power,

(e) the airplane trimmed for level flight
with 75% of the maximum continuous power,

{2) Same as (1) above except that the landing
gear ghall be extanded and the level flight trim speed nesd not be exceeded.

03,1332 Dynamic longitudinal stability. Any short period oscillation
occurring between stalling speed and maximum permissible speed shall be
heavily damped with the primary controls in (1) free, and (2) in a fixed
position, '

03.1333 Directional and lateral stability.

03,13330 Three control airplanes.

(a) The static directional stability, as shown by the tendency
to recover from & skid with rudder free, shall be positive for all flap
positions and symmetrical power conditions, and for all speeds from 1,2 Vsq
up to the maximum permissible speed,

(b) The static lateral stability as shown by the tendency to
raise the low wing in a sideslip shall:



-18 -

(1) be positive at the maximum permissible speed,
(2) not be negative at a speed equal to 1.2 Vg,.

{¢) 1In straight steady sideslips (unaccelerated forward slips),
the aileron and rudder control movements and forces shall be substantially
proportional to the angle of sideslip and the factor of proportionality
shall lie between satisfactory limits up to sideslip angles considered
appropriate to the operation of the type. At greater angles, up to that
at which the full rudder control is employed or a rudder pedal force of
150 lbs. is obtained, the rudder pedal forces shall not reverse and
increased rudder deflection shall produce increased angles of sideslip.

Sufficient bank shall accompany sideslipping to indicate
adequately any departure from steady unyawed flight,

(d) Any short period oscillation occurring between stalling
speed and maximum permissible speed shall be heavily damped with the
primary controls in (1) free, and (2) in a fixed position.

03.,13331 Two {or simplified) control airplanes.

(a) The directional stability shall be shom to be adequate by
demonstrating that the airplane in all configurations can be rapidly rolled
from a U4S° bank to a 45° bank in the opposite direction without exhibiting
dangerous skidding characteristics,

(b) Lateral stability shall be shown to be adequate by
demonstrating that the airplane will not assume a dangerous attitude or
gspeed when all the controls are abandoned for a periocd of two minutes., This
demonstiration shall be made in moderately smooth air with the airplane
trimmed for straight lewvel flight at 0,9 ¥, (or at Ve, if lower), flaps and
gear retracted, and with rearward c.g. loading,

(¢) Any short period oscillation occurring between the stalling
speed and the maximum permissible speed shall be heavily damped with the
primary conmtrols in {1) free, and (2) in a fixed position.

03.13l Stalling. Stalls shall be demonstrated under two conditions:

{a) with power off, ,

(b} with the power setting not less than that required to
show compliance with § 03.123(a).

In either condition it shall be possible, with flaps and landing
gear in any position, center of gravity in the position least favorable
for recovery, and with appropriate airplane weights for: (1) airplanes
having independentily controlled rolling and directional controls, io pro-
duce and to correct roll by unreversed use of the rolling control and to
produce and correct yaw by unreversed use of the directional control during
the maneuvers described below up to the time when the airplane pitches,
(2) two~-control airplanes having either interconnected lateral and
directional controls or providing only one of these controls, it shall be
posgible to produce and to correct roll by unreversed use of the rolling

control without producing excessive yaw during the maneuvers described below
up %o the time the airplane pitches,
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During the recovery portions of the maneuver, pitch shall not
exceed 300 below level, there shall be no loss of altitude in excess of
200 ft., and not more than 150 roll or yaw shall occur when controls are
not used for one second after pitch starts and are used thereafter only
in a normal manner,

Where clear and distinctive stall warning is apparent to the
piiot at a speed at least 5% above the stalling speed with flaps and landing
gear in any position, both in straight and turning fiight, these requirements
are modified as followss

(1) It shall be possible to prevent more than 15° roll or
yaw by the normal use of controls.,

(2) Any loss of altitude in excess of 100 ft. or any pitch
in excess of 30° below level shall be entered in the Approved Operating
Limitations,

In demonstrating these qualities, the order of events shall be:

(a) With trim controls adjusted for straight flight
at a speed of 1.4 Vg, reduce speed by mesns of the elevator control until
the speed is steady at slightly above stalling speed, then

(b) Pull elevator control back at a rate such that the
airplane speed reduction does not exceed one mile per hour per second until
a stall is produced as evidenced by an uncontrollable downward pitching
motion of the airplane, or until the control reaches the stop, Normal use
of the elevator control for recovery may be made after such pitching mod%ion
is vmistakably developed.

03,1342 Turning flight stalls. When ste&lled during & coordinated
30° banked turn with 75% maximm continuous power on all engines, flaps and
landing gear retracted, it shall be possible to recover to normal level
flight without encountering excessive loss of altitude, uncontrollable

rolling characteristics, or uncontrollable spinning tendencies., These
qualities shall be demonstrated by performing the following maneuver:

After a steady curvilinear level coordinated flight condition
in a 309 bank is established and while maintaining the 300 bank, the aire
plane shall be stalled by steadily and progressively tightening the turn
with the elevator control until the airplane is stalled or until the
elevator has reached its stop. When the stall has fully developed, recovery
to level flight shall be made with normal use of the controls.

03.13h2 Stall test - one engine inoperative, Multi-engine airplanes
shall not display any undue spinning tendency and shall be safely recover-
able without applying power to the inoperative engine when stalled with:

(a) the eritical engine inoperative,

(b) flaps and landing gear retracted,

{¢) the remaining engines operating at up to 75% of maximum
continuous power, except that the power need not be greater than that at
which the uwse of maximum control travel does not hold the wings laterally
level in approaching the stall. The operating engines may be throttled
back during the recovery from the stall,
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03,135 Spinnin —é{;m A1l airplanes of h,000 lbs. or less maxinmum
weight shall recover a one-turn spin with controls assisted to the
extent necessary to overcome friction in not more than one and one-half
additional turns and without exceeding either the limiting airspeed or
the limit positive maneuvering load factor for the airplane, It shall
net be possible to obtain uncontrollable spins by means of any possible
use of the controls. Ccmpliance with the above shall be demonstrated at
any permissible combination of weight and center of gravity positions
obtainable with all or part of the designed useful load.

A1l airplanes in this category, regerdless of weight, shall be
placarded against spins or demonstrated to be "characteristiczlly incapable
of spinning® in which case they shall be so designated. (See 8 03.1350-NU).

03.135-U Spinning. Airplanes in this category may comply either
with the entire requirements of 8 03,135-N or 8 03.135-A.

03.135-A Spinning., All airplanes in this category must be capable
of spinning and shall comply with the following:

At amy permissible combination of weight and center of gravity
- position obtainable with all or part of the design useful load, the
airplane shall recover from a six-turn spin with controls free in not more
than four additional turns after releasing the controls. Tt shall be
possible to recover at any point in the spinning described above by using
the controls in & normal manrer for that purpose in not more than one and
one~half additional turns, and without exceeding either the limiting
airspeed or the limit positive maneuvering load factor for the airplane,
I% shall not be possible to obtain uncontrollable spins by means of any
possible use of the controls., If the airplane will not recover as
prescribed with centrols free but will recover with the controls assisted
to the extent necessary to overcome friction, the airplane may be certi-
ficated with the rearmost center of graviity position 2% forward of the
position used in the test.

03.1350-NU When it is desired to designate an airplane a&s a type

ticharacteristically incapable of gpinning,® the flight tests to demonstrate
this characteristic shall also be conducted with:

(a) & gross weight 5% in excess of the weight for which
approval is desired,

(b) a center of gravity at least 3% aft of the rearmost
position for which approval is desired,

(¢) an available up elevator travel 4° in excess of that to
which the elevator travel is to be limited by appropriate stops,

{(8) an available rudder travel 79, in either direction, in

excess of that to which the rudder travel is to be limited by appropriste
stops.

03.1h Ground and water characteristies., All airplanes shall comply
with the foliowing requirecents,
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03.141 Longitudinal stability and control. There shall be no
uncontrollable tendency for landplanes to nose over in any operating
condition reasonably. expected for the type, or when rebound occurs during
landing or take-off. Wheel brakes shall operate smoothly and shall exhibit
no undue tendency to induce nosing over. Seaplanes shall exhibit no
dangerous or uncontrollsable porpoising at any speed at which the airplane
is normally operated on the water.

03,142 Directlonal stability and control.

{a) There shall bs no uncontrollable looping tendency in 900
crosswinds up to 0.2 Vs, at any necessary speed upen the ground or water,

(b) All landplanes shall be demonstrated to be satisfactorily
controllable with no exceptional degree of skill or alertness on the part
of the pilot in power-off landings at normal landing speed and during
which brakes or engine power are not used to maintain a straight path.

{c) Means shall be provided for adequate directional control
during texiing,

03.143 Shock absorption. The shock absorbing mechanism shall not
produce damage to the structure when the airplane is taxied on the roughest
ground which it is reasonable to expect the airplane to encounter in normsl
operation.

03.14ly Spray characteristics. For seaplanes, spray during taxiing,
take-off, and landing shall at no time dangerously obscure the vision of
the pilots nor produce damage to the propeller or other parts of ths
airplane, .

03.15 Flutbter and vibration. All pasrts of the airplane shall be
demonstrated Lo be iree from flutter and excessive vibration under all
speed and power conditions appropriate to the operation of the airplane up
to at least the minimum value permitted for Vg in 8 03,2110, There shall
also be no buffeting condition in any normal flight condition severe
enough to - interfere with the satisfactory control of the airplane or %o
cause excessive fatigue to the crew or siructural damage. However, buffeting
as stall warning 1is considered desirable and discouragement of this type of
buffeting is not intended.
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03,2 STRENGTH QEEHTRHMENTS.
03.20 General. .

03.200 loads. Strengtk requirements are specified in terms of linit
and ultimate loacs, Limit loads are the maximum loads anticipated in
service, Ultimate loads are egual to the limit loads multiplied by the
factor of safetr, Tihen not otherwise described, loads specified are
1imit loads,

Unless otherwise provicded, the specified air, ground, and water loads
shall be placed in eguilibrium with inertia forces, considering all items
of mass in the airpliane. All such loads shall be cCistributed in a man-
n-o» ~losely aporoximating or conssrvatively representing actual conditions,
If deflections uncer load woul” sicnificantly chanre the distribution

of external or initernal loads, such radistribution shall be taken into
account,

03.2791 Factor of safety, The factor of safety shall be 1,5 unless
otherwise soecified,

J3.202 Strength and deformations, The structure shall be capahle
of sudoorting 1imit loans without sufferinr detrimental permanent de-
formations, At all loads up to limit loads, the deformation shall be
such as not to interfere with safe operation of the airplane. The
structure shall be canahle of suvnoriing ultimaie loads without failure
for at least 3 seconds.

03.203 Proof of structure. Proof of comnliance of the structure
with the strenrth and deformation requirements of B 03.222 shall be made
for all critical leoadins conditions. Proof of comnliance bv means of
structural analvsis will ce accepted only when the structure conforms
with types for which sxmerience has shown such methods to be reliadle,
Tn all other cases su stantiating load tests are required, In all cases
certain portions of the structure must de tested as specified in 8 03.3.

93,21 Flight loads.

03.212 feneral. Flight load reaquirements shall he complied with
at eritical aliitades within the ranze in vhich the airplane may be ex-
nected to ovarate and at all wzights betveen the minimum design weirht

and tre maximum desizn weight, with any practicanle distrihution of diec-
gosacle load within prescried overating limitations stated in & 03,62,

23.2191 Definition of flisht load factor. The flight load factors
specified reoresent tne acceleration (in terms of the gravitational
constant) normal to the assumed lonritudinal axis of the airnlane, equal
in magnitude and opnosite in direction to the airvlane inertia load
factor at the center of gravitry.

~
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03,211 Symmetrical flight conditions (flaps retracted). The strength
requirements shall be met at all combinations of airspveed and load factor
onh and within the boundaries of the V-n diagram of Figure 03~l which
represents the envelope of the flight loading conditions specified by
the maneuvering and sust criteria of § 03.2111 and § 03,2112, This dia-
sram will also he used in determining the airplane structural operating
limitations as svecified in ¥ 03.6.

03,2110 Design airspeeds, The design airspeeds shall be chosen
by the designer except that thev shall not be less than the following
values:

Ve {design cruising speed)
= 38 /%/8 (N and U Categories)
- k2 VEB ()

except that for values of W/S greater than 20, the
above numerical multiplying factors may be decreased
linearly with /S to a value of 33 at /S = 100, and

further provided that the required minimum value need
be no greater than 0,9 of the actual high speed of the
airplane at sea level with maximum contimuous power.

Vg (design dive speed)
= 100 Vg, (W)
1.50 Veps, (U)

excent that for values of ™/5 greater than 20, the
above mumerical multinlyineg factors may be decreased
linearly with %/S to a value of 1,35 at '7/8 = 100.
(chln is the required minimum value of design cruising

speed specified above.)
Vp (desirn maneuvering speed)
=Vs v n vwheres

Vg = comouted stalling speed with flaps fully retracted
at the design weight.

n = limit maneuvering load factor used in design,

s
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03,2111 Maneuvering envelope. Ths alrplane shall be assumed to
be subjected to symmetrical maneuvers resulting in the following limit
load factors except where limited by maximum (static) Llift coefficients:

(a) the positive maneuvering load factor specified in
§ 03.21130 at all speeds up to Vg,
(b) the negative maneuvering load factor specified in
£ 03.21110 at speed Vo3 and factors varying linearly with Speed from

the specified value at V, to 0,0 at V4 for the N category and -1.0 at
Vq for the A and U categories.

03,21110 Maneuvering load factors. The positive limit maneuvering
load Tactors shall not oe lLess than the following values (see Fig. 03-2):

n= 2,14 24,000 Category
W+ 10,000
N
except that n need not be greater than 3.8 )

and shall not be less than 2,5, For air=
planes certificated as characteristically
incapable of spinning, n need not exceed 3.5.

ne= h-’-l (U)
n = 6.0 (A)

The negative 1imit maneuvering load factors shall not be less than
-0.h4 times the positive load factor for the N and U categories, and
shall not be less than =0.5 times the positive load factor for the A
category.

Iower values of maneuvering load factor may be employed only if
it be proven that the alrplane embodies features of design which make
it impossible to exceed such values in flight. (See also § 03,131)

03.2112 Gust envelope, The airplane shall be -assumed to encounter

symmetrical vertical pgusts as specified below while in level flight and
the resulting loads shall be considered 1limit loads:

(a) positive {up) and negative {down) gusts of 30 fps nominal
intensity at all speeds up to Vg,

(b) positive and negative 15 fps gusts at Vge Gust load
factors shall be assumed to vary linearly betwsen V, and V4.

03.21120 Gust load factors. In applying the gust requirements,
the gust load factors shali be computed by the following formla:
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Ne 14-XUVa
5)

where: K= %{g)% (for W/8 € 16 psf)

= 1.33 _=2,67 (for W/s > 16 psf)

[}
1

= nominal gust velocity, fps. (Note that the
Heffective sharp edged gust" equals K)

V = airplane speed, mph

a = slope of 1ift curve, Cp per radian, corrected
for aspect ratio ,

W/S = wing loading, psf

03.,211* Airplane equilibrium. In determining the wing loads and
linear Inertia loads corresponding to any of the above specified flight
conditions, the approvriate balancing horizontal tail load (see 8 03,2211)
shall be taken into account in a rational or conservative manner.

Incremental horizontal tail loads due to maneuvering and gusts
(see B 03,2212 and § 03.2213) shall be reacted by angular inertia of
the complete airplane in a rational or conservative manner.

34212 Flaps extended flight conditions, When flaps or similar
high Tift devices intended for use at the relatively low air speeds of
approach, landing, and take-off are installed, the airplane shall be
assumed to be subjected to symmetrical maneuvers and gusts with the
ilaps fully deflected at the design flap speed, Vs, resulting in limit
load factors within the range determined by the following conditions:

(a) maneuvering to positive limit load factor of 2.0,

(b) positive and negative 15 fps gusts acting normal to
the flight path in level flight, The gust load factors shall be com-
puted by the formula of & 03,21120.

Vr shall be assumed not dess than 1,4 Vg or 1,8 Vgp, whichever is
greater, where:

Vs = the computed stalling speed with flaps fully retracted
at the design weight

st - the computed stalling speed with flaps fully extended
at the design weipht.
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In determining the external loads on the airplane as a whole, the
thrust, slipsiream, and pitching acceleration may be assumed equal to

zero, In designing the flaps and supporting structure, slipstream effects
mist be taken into account as specified in 8 03,22L,

03.213 Unsymmetrical flight conditlons. The airplane shall be
assumed to be subjected o rolling and yawing maneuvers as described in
the following conditions, Unbalanced aerodynamic moments about the
center of gravity shall be reacted in a rational or conservative manner
considering the principal masses furnishing the reacting inertia forces,

03.2131 Rolling conditions, The airplane shall be designed for
(a) unsymmetrical wing loads appropriate to the category, and (b) the
loads resulting from the aileron deflections and speeds specified in
8 03,223, in combination with an airplane load factor of at least 2/3
of the positive maneuvering factor used in the design of the airplane.
NOTE: These conditions may be covered as noted below.

{(a) Rolling accelerations may be obtained by modifying the
symmetrical flight conditions shown on Figure 03-1 as follows:

Acrobatic category, In conditions A and F, assume 100% of
the wing airload acting on one side of the plane of symmetry and
&0% on the other, :

Normal and utility categories. In condition A, assume 100%
of the wing airload acting on one side of the airplane and 70% on the
other, For airplanes over 1,000 lbs, design weight, the latter per-
centage may be increased linexrly with weight up to 80% at 25,000 lbs.,

(b) The effect of aileron displacement on wing torsion may
be accounted for by adding the following increment to the basic aire
foil moment coefficient over the aileron portion of the span in the
critical condition as determined by the note under 8 03,223,

Ac, = «.01§ where:
Acy; = monent coefficient increment

§ = down aileron deflection in degrees in critical
condition

Only the wing and wing bracing need be investigated for this
condition,

03.2132 7Yawing conditions. The airpiane shall be designed for

te yawing Joads resulting from the vertical surface loads specified
in 8 03.222, .

03.21; Supplementary conditions.

03.2141 Special condition for rear 1ift truss. When a rear 1lift
truss 1s employed, it shall be designed for conditions of reversed air-

flow at a design spsed V=210 v W/S 4 10 mph. As a limit condition,
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a Cy value of 0.8 may be assumed and a linear downward acting pressure
dis%ribution peaking at the trailing edge and dropping off to zere =t
the leading edge may be used.

03.2142 Engine torque effects. Engine mounts and their supporting
structures shall be designed for engine torque effects combined with cer-
tain basic flight conditions as described in (a) and (b) below. Engine
torque may be neglected in the other flight conditions,

(a) The limit torque corresponding to take=off power and
propeller speed acting simultanevously with 75% of the limit loads from
flight condition A. (See Figure 03-1)

(b) The limit torque corresponding t¢ maximum coniinuous power
and propeller speed, acting simultaneuously with the 1limit loads from
flight condition A. (See Figure 03-=1) »

The 1imit torque shall be obtained by miltiplying the mean toraque
by a factor of 1,33 in the case of engines having 5 or more cylinders.
For L, 3, and 2 cylinder engines, the factors shall be 2, 3, and L
respectively.

03,2143 Side load on engine mount. The limit load factor in a
lateral direction for this condition shall be at least equal to 1/3 of
the limit load factor for flight condition A (see Figure 03-1) except
that it shall not be less than 1.33. Engine mounts and their supporting
gtructure shall be designed for this condition which may be assumed ine
depnendent of other flight conditions.

03.22 Control surface loads,

03,220 General. The control surface loads specified in the fol-
lowing sections shall be assumed to occur in the symmetrdical and un-
symmetrical flight conditions as described in § 03.2113, g 03.212,and
8 03,213, See Figures 03«3 to 03-10 for acceptable values of control
surface loadings which are considered as conforming to the following
detailed rational requirements.

03,220) Pilot effort. In the control surface loading conditions
described, the airloads on the movable surfaces and the corresponding
deflections need not excesd those which could be obtained in flight by
employing the maximum pilot control forces specified in Figure 03.11,
In applying this criterion, proper consideration shall be given to the
effects of servo mechanisms, tabs, and automatic pilot systems in
asgisting the pilot.

03,2202 Trim tab effects, The effects of trim tabs on the control
surface design conditions need be taken into account only in cases where
the swurface loads are limited on the basis of maximum pilot effort. In
such cases the tabs shall be considered to be deflected in the direction
which would assist the pilot and the deflection shall corresvond to the
maximm expected degree of "oubt of trim" at the speed for the condition

under consideration,




ACCEPTABLE VALUES OF LIMIT AVERAGE MANEUVERING CONTROL EURFACE LOADINGS
CAN BE OBTAINED FROM FIGURE 03-3(b) AS FOLLOWS:

HORIZONTAL TAIL SURFACES.

(1) Condition § 03.2212(a): Obtain W as function of W/S and surface deflection;

Use Curve C for deflection 10° or less
Use Curve B for deflection 20°

Use Curve A for deflection 30° or more
(Interpolate for other deflections)

Use distributlion of Fipure 03.8 .

(2) Condition § 03,2212(b): Obtaln W from curve B, Use distribution of Figure 03~8

VERTICAL TATL SURFACES:

-

(3) Condition 8 03,2221(a): Obtain W as function of W/S and surface deflection in same manner as
outlined in () above, use distribution of Fipure 03-8

(L) Condition & 03,2221(b): Obtain W from Curve C, use distribution of Figure 03~7

(5) Condition § 03.2221(c): Obtain W from Curve A, use distribution of Fipure 03-9
(Note that condition 8§ 03,2222 will renerally be more critical than

this condition)

ATLERONS &

(6) In lieu of conditions (1), (), and (3) of 8 03,223, obtain W from Curve B, acting in both
up and down directions, Umse disteibution of Figure 03-10

FTG. 03-3(2). LIVIT AVERAGE MANE'VERING CONTROL SURFACE LOADINGS, PSF
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: 03,221 Horizontal tail surfaces, The horizontal tail surfaces
"shall be designed for vhe following conditions.

03,2211 Balancing loads, A horizontal tail balancing load is de-
fined as that necessary te maintain the airplane in equilibrium in a
specified flight condition with zero pitching acceleration., The hori-
zontal tall surfaces shall be designed for the balancing loads occurring
at any point on the limit maneuvering envelope, Figure 03-1, or in the
flap conditions, The distribution of Figure 03-7 may be assumed.

03.2212 Maneuvering 1oads.

(a) At maneuvering speed, Vp, assume a sudden deflection of
the elevator control to the maximum upward deflection as limited by the
control stops or pilot effort, whichever is critical., The average
loading of Fig. 03-3 and the distribution of Figure 03-8 may be used,

NOTE: In determining the resultant normal force co=-
efficient for the tall under these conditions, it will be permissible
to assume that the ‘angle of attack of the stabilizer with respect to
the resultant direction of air flow is equal to that which occurs when
the alrplane is in steady unaccelerated flight at a flight speed equal
to V,. The maximum elevator deflection can then be determined from the
above criteria and the tall normal force coefficient can be obtained
from the data given in NACA Restricted Report Wo, 688, "Aerodynamic
Characteristics of Horizontal Tail Surfaces®.

(b) Same as case (a) except that the elevator defiection is
downward, The average loading of Figure 03-3 and the distribution of
Figure 03-8 may be used.

(c) At all speeds above Vp, the horizontal tail shall be
designed for the maneuvering ‘loads resulting from a sudden upward de-
flection of the elevator, followed by a downward deflection of the
elevator such that the following limit conditions of normal acceleration
and angular acceleration are obtained:

Condition, | Normal Acceleration, n, Angular acgeleration
Radian/sec?
Down Load 1.0 4+ ks (ny, =1.5)
, N A "
Up Load n, - b5 n, (n, -1,5)
v

where: n_ = positive limit maneuvering load factor used in
the design of the airplane

V = initial pull-up speed in mph
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The total tail load for these conditions is the sum of the balancing
tail load at speed, V, and the specified value of the normal load factor,
n, and the maneuvering load increment due to the specified value of the
angular acceleration, The maneuvering load increment of Fig. 03-L and the
distributions of Fig. 03-2 (for downloads) and Fig. 03-9 (for uploads)
ray be used.

0342213 Gust loads. The horizontal tail surfaces shall be designed
for loads occurring in the following conditions: (a) Positive and negative
gusts of 30 fps nominal intensity at speed, V¢, corresponding to flight
condition & 03,2112(a) with flaps retracted. The average loadings of
Fig. 03-5 and the distribution of Fig. 03-5. may be used for the total tail
loading in this condition, (b) Positive and negative gusts of 15 fps
nominal intensity at speed, Vg, corresponding to flight condition § 03.212(b)
with flaps extended. In determining the total load on the horizontal tail
for these conditions, the initial balanocing tail loads shall first be de-
termined for steady unaccelerated flight at the pertinent design speed,

Ve or Vp. The incremental tail load resulting from the gust shall then
be added to the initiasl balancing tall load to obtain the total tail load.

Tha incremental tail load due to the gust may be computed by the following
formula:

At = 0.1 KUVSgaprf{l -36 a,
¢ %)

where1 K gust coefficient K in 8§ 03,21120

At = the limit gust load increment on the tail in
pounds

= nominal gust intensity in fps

"

airplane velocity in mph

slope of 1ift curve of tail surface, Cj, per
degrea

U

v

St = tall surface area in sq. fi.
2¢

Sy

= slope of 1ift curve of wing, C1, per degree
Ry = aspect ratio of the wing

034221y Unsymmetrical loads. The maximum horizontal tail surface
loading (that I8, Yoad per unit area), as determined by the preceding
subsections, shall be applied to the horizontal surfaces on one side of
the plane of symmetry and the following percentages of that loading shall
be applied on the opposite sidse:

100-10 (n-1)%, but not greater than 80%, where n is the specified
positive maneuvering load factor.
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03,222 Vertical tall surfaces.

03,2221 Maneuvering loads. At all speeds up to V.:

(a) Vith the airplane in unaccelerated fligh% at gero yaw,
agssume a sudden displacement of the rudder .control to the maximum de~
flection as limited by the control stops or pilot effort, whichever is
critical, The average loading of Fig, 03=3 and the distribution of
Fig. 03-8 may be used.

(b) Assume that the airplane yaws to a sideslip angle of
150, while the rudder control is maintained at full deflection (except
as limited by pilot effort) in the direction tending to increase the
sideslip. The average loading of Fig, 03-3 and the distribution of
Fig. 03-7 may be used,

(c) Assume that the airplane yaws to a sideslip angle of 15°
while the rudder control is maintained in the neutral position (except
as limited by pilot effort). The average loading of Fig. 03=3 and the
distribution of Fig. 03-9 may be used. 7The assumed sideslip angles may
be reduced if it is shown that the value chosen for a particular speed
can not be exceeded in the cases of steady slips, uncoordinated rolls
from a steep bank, and sudden failure of the critical engine with dew
layed corrective action, '

03,2222 Gust loads., The airplane shall be agsumed to encounter a
gust 01 30U Ips mominal intensity, normal to the plane of symmetry while
in unaccelerated flight at speed, V,.

The gust loading shall be computed by the followlng formula:

W = KUV a

where: W = average limit unlt pressure in psf

K

1.33 - _L.5 » except that K shall not be

( gv)B/h

less than 1,0, A value of K obtailned by rational
determination may he used.

U = nominal gust intensity in fps

airplane speed in mph

a = slope of 1ift curve of vertical surface 1in
radians corrected for aspect ratio '

Sy = vertical surface area in sq. ft.

W = design weight in 1lbs.



- L0 -

This loading applies only te that portion of the vertical surfaces

having a well-defined leading edge. The average loading of Fig, 03-6
and the distribution of Fig, 03-% may be used.

03.2223 Outhoard fins., When outboard fins are carried on the hori-
zontal tall surface, the 1ail surfaces shall be designed for the maxdmum
horizontal surface load in combination with the correspording loads ine
duced on the vertical surfaces by end plate effects. Such induced effects
need not be combined with other vertical surface loads, When outboard fins
extend above and below the horizontal surface, the maximum vertical sur-
face loading (load per unit area) as determined by & 03,222 shall be
applied to the portion of the vertical surfaces above (or below) the hori-
zontal surface, and 0% below (or above) the horizontal surface,

03.223 Allerons. In the symmetrical flight conditions (see § 03.211),
the aTlerons shall be designed for all loads to which they are subjected
while in the neutral position.

In unsymmetrical flight conditions (see 03.2131), the ailerons shall
be designed for the loads resulting from the following deflections except
as limited by pllot effort:

(1) At speed, Vp, assume a sudden disolacement of the aileron
contral to the maxitmm deflection.

(2) When V, is greater than V,, the aiieron deflection at V.
shall be that requireg to produce a rate of roll not less than that ob-
tained in condition (1),

(3) At speed, Vg, the aileron deflection shall be that re-
guired to produce a rate of roll not less than 1/3 o. that which would
be obtained at the speed and aileron deflection specified in condition (1),

NOTE: For conventional ailerons, the deflections for conditions
(2) amd (3) may be computed from:

82 = Vy 81 ; and 83 = 0.5V, 81

iy

Ve Ve

where: 8§ 1 = total aileron deflection {(sum of both aileron deflections
in condition (1)

82 « total aileron deflection in condition (2)

8, e total deflection in condition {3). In the equation for
3
<83, the Q.5 factor is uszsed instead of 0.33 to allow
for wing torsional flexibility.

The critical loading on the ailerons should occur in conditions (2)
if Vg is less than 2 V., and the wing meets the torsional stiffness criteris,
The normal force coefficient, Cp, for the ailerons may be taken as0.0L 8
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where § is the deflection of the individual aileron in degrees, The
eritical condition for wing torsional loads will depend upon the basie
airfoil moment coefficient as well as the speed and may be determined
as follows:

Ts = (C -.0183y) Vg2
Ta - (Cy —+01823) Vc°

where: Tg/Tg is the ratic of wing torsion in condition (3)
to that in condition (2)

8§24 and §3, are the domn deflections of the individual
aileron in conditions (2) and (3) respectively.

When Tg/Tz is greater then 1.0, condition (3} is critical;
when T3/Tp is less than 1.0, condition (2) is critical. In lieu of the
above rational conditions, the average loading of Fig. 03-3 and the
distribution of Fig. 03-10 may be used.

03,22, Wing flaps. Wing flaps, their operating mechanism, and
supporting siructure shall be designed for critical loads occurring in
the Flap Extended Fiight Conditions (see § 03.212) with the flaps extenw
ded to any position from fully retracted to fully extended, The effects
of propeller slipstream corresponding to take-off power shall be taken
into account at an airplane speed of not less than 1.4 Vs vwhere Vg 1s
the computed stalling speed with flaps fully retracted at the design
weight, :

03,225 Tabs. Control surface tabs shall be designed for the most
severe combination of airspeed and tab deflection likely to be obtained
within the limit V-n diagram, Figure 03-l, for any usable loading cone
dition of the airplane,

03,226 Special devices. The loading for special devices employing
aerodynamic surfaces, such as sloéts and spoilers shall be based on test
data.

03.23 Control system loads.

03.230 Primary flight controls and systems. ¥Flight control systems
and sUPporting structures shall be designed for loads correspondins to
125% of the computed hinge moments of the movable control surface in the
conditions prescribed in & 03.22, subject to the following maxima and
minimasg ' _
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{a) :he system limit loads, need not exceed those which can
be produced bv the pilot or nilots and automatic devices operating the
controls,

(b} The loads shall in any case be sufficient to provide a
rmgeed svstem for service use, including consideration of jamming,
ground rusts, taxiing tail to wind, control inertia,and friction.

Acceptable maximm and minimum »pilot loads for elevator, aileron,
and rudder controls a2re shown in Figure 23-11, These pilot loads shall
be assumed to act at the aporovriate control grips or pads in a manner
simulating flisht conditions and to be reacted at the attachments to
the control system %o the contrgl surface horn.

03.2300 Duzl controls, When dual controls are provided, the
svstems snall be desicned for the pilots overating in oovposition, using
individual pilot loads equal to 75% of those obtained in accordance '
with § 03.230, except that the individual pilot lcads shall not be
less than the minimmm loads specified in Figure 03-11,

03,231 Ground sust conditions, The following ground gust con-
ditions are not mandatory except that they shall be investigated in
cases where a deviation from the minimm conirol forces of Fizure 03=11
ig desired, The following conditions are intended to simulate the
loadings on control surfaces due to ground gusts and taxiing tail to
wind.

The limit hinge moment,H,shall be obtained from the following
formulas

H:KcSq
where: H = limit hinge moment (ft, 1b.)
¢ = mean chord (ft) of the control surface aft of

the hinge line

5 = area of control surface (sq. ft) aft of the
hinge line -

Q@ = dynamic pressure.(psf) to _be based on a design
speed no% less than 10 NETS + 10, mph, except
that the design speed need not exceed 60 mph

K = factor as specified below:

Surface K Remarks

Alleron 4+ 0.75 Control column locked or
lashed in mid-nosition
4 0,50 Ailerons at full throw;
- 4 moment on one aileron,
- moment on other
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FIG, 03-11 — PILOT CONTROL FORCE LIMITS

LIMIT PILOT LOADS

CONTROL . MAXTMUM LOAD MINIMUM LOAD (2)
(For design weight, W,
equal to or less than
5000 ibs. (1)
Aileron: Stick 67 ibs. LO 1bs.
Wheel (3) 53 D in, 1bs.(4) | 40 D in. 1bs.
Elevator: Stick 167 lbs. 100 1bs,
Theel 200 lbs. 100 1bs.
Rudder: ‘ 200 lbs, 130 1lbs.

(1) For design weights, W, grester than 5000 1bs., the above .speci~
fied maximum values shall be increagsed linearly with weight to
1.5 times the specified values, at & design weight of 25,000 lbs,

(2) In cases where the ground gust conditions of 8 03.231 would give
rise to lower control forces than the minimums specified in this
figure, such lower values may be used except that they shall not
be less than 0.6 of the above steted minimums,

{(3) The critical portions of the aileron conirol system shall also
be designed for a single tangential force having & kimit value
equal to 1.25 times the couple force determined from the above
criteria,

(L) D = wheel diameter.
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Surface K : Remarks

Elevator + 0.75 Elevator (a) full up
- and (b) full down
Rudder + 0.75 Rudder (a) in neutral
| - and {b) at full throw

As used anove in conmection with ailerons and elevators, a nosi=-
tive wvalue of K indicates a moment tending to depress tha surface
while a nezative value of K indicates a2 moment tending to raise the
surface.

03.232 Secondary contrsls and systems, Secondary corirole, such
as wheel raves, sooilers, and tab conirols, shall he desiensd “or the
loads based or the maxirum which a nilot is likely to aooly to the c-n-
trol in question.,

03.24 rfround loads. The loads specified in the followinr condi-
tions shall be consicersd as thr external loads and irertia forces that
would occur in arn airolane stricture actine as a rigid bodv, In each
2f the ~round loads conditions specifisd the external reactions shall
be nlaced in equilibrium with the linear and aneailar inertia forces
in a raticornal or conservative manner,

23.25%0 Desicn weight. The desien weicht nsed in the landing
condrtians shall not be less than the maximum weirht for which cer-
tification is dersires; nrov..ied, however, that for multi-engine air-
olanes meetings the one-gngine inoperative c¢limb reguirement of
§ 03.123(b), the airnlane mas be dasirnad for a desisn landing weight
which is less than the nmaximum design weirht, if comnliance is shown
with tis followinz sections of Part Ob in lieu of the corresponding
requirements of this Part: the eround load reqirerments of 8 OkL.24,
the shock absorvtion requrirements of 8 0L.361 and its subsections,
the wheel and tire requirements of 8 0L.363 and § Oh,3€L, and the

fuel jettisoning svstem requirements of § Oh,L28,

03,241 1load factor for landing conditions, In the following
landing econditions the Iimit vertlcal inertia load factor at the
center of gravity of the airplane shall be chosen by the desifner
out shall not he less than the value which would be obtained when
landing the airnlane with a descen? velocity, in fos, equal to the
following values o
V(fps) = L. (¥/3)2
except that the descent velocitv need not exceed 10 fps and shall
not be less than 7 fps. ¥ing 1ift not exceeding 2/3 of the weight
of the airovlane nav be assumed to exist throuchout the landing im-
pact and may, if desired, be assumed to act throush the airplane c.g.
“lhen such wing 1i{t is assumed, the ground reaction load factor may
be taken equal to the inertia load factor minus the ratio of the
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assumed wing 1lift to the airplane weight. (See & 03,3612 for re-
guirements concerning the snergy absorption tests which determine
the 1imit load factor corresponding to the required limit descent
velocities.,) In no case, howsver, shall the inertia load factor

be used for design purposes be less than 2,67, nor shall the limit
ground reaction load factor be less than 2.0, unless it is demon-
strated that lower wvalues of limit load factor will not be exceeded
in taxiing the airplane over terrain having the maximum depree of:
roughness to be expected under intended service use at zll speeds
up to take-off speed,

03.242 Ianding cases and attitudes., For conventional arrange-
ments of main and nose or main and tall wheels, the alrplane shall
be assumed to contact the ground at the specified limit veritical vel-
ocity in the following attitudes, (See Figure 03-12 for acceptable
landing conditions which are considered to conform to the followlng
landing conditions.) . .

03.2121 Ievel landing.
(a) Tail wheel type. WNormal level flight attitude.
(b) MNose wheel type. Two cases shall be considered:
(1) Nose and main wheels contacting pround simultaneously,
(2) Main wheels contacting =sround, nose wheel just
clear of ground. (The angular attitude may be assumed the same as
in (a) for purposes of analysis.,)

In this condition, drag components simulating the foreces re=-
gquired to accelerate the tires and wheels up to the landing speed
shall be vroperly combined with the vertical ground reactions. The
wheel spin-up drag loads may be based on vertical ground reactions
assuming wing 1ift and a tire-sliding coefficient of friction of
0.8, but in any case the drag loads shall not be less than 25% of
the vertical ground reactions neglecting wing 1ift.

03,2122 Tail down.
(&) TTail weel type. Main and tail wheels contacting

ground simultanecusly.

(b) HNose wheel type. Stalling attitude or the maximum -
angl: permitting clearance of the ground by all parts of the air-
plane, whichever is the lesser,

In this condition, it shall be assumed that the ground
reactions are vertical, the wheels having been brought up to speed
before the maximum vertical load 1s attained,

03.20h23 One wheel landing. One side of the main gear shall
contact the ground with the airplane in the level attitude. The
ground reactions shall be the same as those ohtained on the one side
in the level attitude. (See ¥ 03,2L21)




TAIL WHEEL TYPE NOSE WHEEL TYFER
1 2 1 (a) 1 (b) 2
CONDITION Level landing | Tail down Level landing | Level landing | Tail down
with inclined | landing with | with inclined | with nose landing with
reactions vertical reactions wheel just vertlcal
reactlons clear of reactions
Reference ground
Section § 03,2421 8 03.2422 § 03.2i21(a) | 803,2,,21(b) 8 03,222
Vertical component at C.G. nW nw nW nW el
Fore and aft component at C,G.} KnW¥ 0 KnW KnW 0
Lateral compeonent in either
direction at C.G. 0 0 0 0 0
Shock absorber extension
(hydraulic shock absorber) Note (2) Note (2) Note (2) Note (2) Note (2)
Shock absorber deflection
(rubber or spring shock
absorber) 100% 100% 100% 1004 100%
Tire Deflection Statlc Static Static Static Statie
Vain Wheel loads J Vr nw¥f MW b/d n¥ b'/d! nw i
(both whesls) Dp KV, 0 KVp KV 0
Tail (nose) wheel loads {Vf 0 nw¥ a/d W at/dt 0 0
D¢ 0 0 KVs 0 0
Notes 1 and 3 1 1 and 3 3

Note (1) K may be determined as follows: K = 0.25 for W = 3000 lbs, or lessy K « 0.33 for W = 6000 lbs.
or greater, with linear variation of K between these weights.

Note (2) For the purpose ~f desipgn, the maximum load factor shall be assumed to occur throughout the
shock absorber stroke from 2547 deflection to 100% deflecti.n uniess demonstrated otherwise,
and the load factor shall be used with whatever shock abrorber exte1sion is most critical
for each elément of the landing pear.

Note (3) Unbalanced moments shall be balanced by a raticnal or conservative method.

" FIG, 03-~12 (a) - BASIC LANDING CCNDITIONS
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03.2L3 Cround roll conditions.

03.2431 Braked roll, The limit vertical load factor shall be
1,33.7 The attitude and vround contacts shall be those described for
level lardings in § 03.2421, with the shock absorbers and tires de-
flected to their siatic pesitions, A drag reaction equal to the ver-
tical reaction at the wheel multiplied by a coefficient of friction
of 0.3 shall be apnlied at the ground contact point of each wheel
having brakes, excent that the drag reaction need not exceed the maxi-
mum value based on limiting brake torque,

03.21432 Side load, Ilevel attitude with main wheels only con-
tacting the srounc, with the shock absorbers and tires deflected to
their static positions. The limit vertical load factor shall be 1.33
with the vertical ground reaction divided equally betveen main wheels,
The limit side inertia factor shall be 0.83 with the side ground re-
action divided beiween main wheels as follows:

.57 acting inboard on one side,
3,33%  acting cutboard on the other side

03.2LL Supplementary conditions for tail wheels.

03.2u4hl Obstruction load. The limit ground reaction obiained
in the tail dovm landing condition shall be assumed to act up and aft
throuch the axle at 45°. The shock-absorber and tire may be assumed
deflected to their static positions,

»

03.2LL2 Side load. A limit vertical ground reaction equal to
the static load on the tail wheel, in combination with a side compon-
ent of equal magnitude. When a swivel is oprovided, the tail wheel
shall be assumed swiveled 90° to the airplane longitudinal axis, the
resultant ground load passing through the axle. When a lock steering
device or shimmy damper is provided, the tail wheel shall also be
assumed in the trailing position with the side load acting at the
ground contact point, The shock absorber and tire may be assumed
deflected to their static positions,

03.2L45 Supplementary corditions for nose wheels.

03.2451 Aft load, Limit force components at axle:
Vertical - 2.2 times static load on wheel
Drag - 0.8 times vertical load

23.2h52 Forward loazd, Limit force components at axle:
Vertical - 2.25 times static load on wheel
Forward - J.b4 times vertical load
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03,2453 8ide load, ILimit force components at pround contact?
Vertical - 2.25 times static load on wheel
Side - 0,7 times vertical load

03.2L46 Supnlementary conditions for skiplanes, The airvlane should
be assumed resting on the ground with one main ski frozen in the snow
-and the other main ski and the tail ski free to slide, A limit side force
P/3 shall be applied at the most convenient noint near the tail assembly,
where P is the static ground reaction on the tail ski.

03,25 Water loads, The following requirements shall anoly to the
entire airnlane, but have particular reference to hull structure, wing,
nacelles, and float supvorting structure.

03.250 Design weipght. The design weight used in the water landing
conditions shall not be less than the maximum weigkt for wrich certifi-
cation is desired for any operation.

03.251 Landing with inclined reactions (float seavlanes). The
vertical commonent of the Iimlt Ioad factor shall he L.2 except that it
need not exceed a value piven bv the followinge formula:

n = 3.0+ 0,133 (%/3)

The propeller axis (or equivalent reference line) shall be assumed
to be horizontal and the resultant water reaction to be acting in the
plane of syrmeiry and passing throurh the center of rrevity of the air-
plane, but inclinad so that its horizontal comvonent is equal to ; of its
vertical component. The forces renresenting the weiphts of and in the
airplane shall be assumed to act in a direction parallel to the water
reaction,

03.2510 Factors of safety. For the design of float attachment
members, including the members necessary to complete a rieia brace truss
through the fuselare, the factor of safety shall »e 1.£5, For the re-
maining structural members,the factor of safety shall be 1l.5.

73,252 Landing with vertical reactions (float seaplanes). The limit
load factor shall be L.33 acting vertically, except that it need not
exceed a value given by the followlng formula:

n = 3.0+ 0.133 (/s) ‘

The proveller axis (or equivalent reference line) shall be assumed
to be horizontal, and the resultant water reaction to be vertical and
passing through the center of gravity of the airplane,

03,2520 Factors of safety, The factors of safety shall be the
same as those specified in 2 03,2510,
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03,253 Landing with side load (float seaplanes). The vertical com-
ponent of the limit load factor shall be L.J. The propeller axis (or
equivalent reference line) shall be assumed to be horizontal and the re-
sultant water reaction shall be assumed t¢ be in the vertical plane which
passes through the center of gravity of the airplane and is perpendicular
to the propeller axis, The vertical load shall be applied through the
keel or keels of the float or floats and evenly divided between the
floats when twin flozts are used. A side load equal to % % of the vertical
load shall be zoplied along a line approximately half-way between the
ottom of the keel and the level of the water line at rest. When twin
floats are used, the entire side load specified shall be applied to the
float on the side from vhich the water reaction originates,

03.25ly BRoat seaplanes.

03.2540 1Ilocal bottom pressures.

{a) HMaxamum local pressure. The maximum value of the limit
local ocressure shall be deiermined Irom the following equation:

Phax = 0.055 Vs T (i )0*25

20,000
wheret P = pressure in psi
LE = stalling speed, flaps down, power off, in mph

{(To pe calculated on the basis of wind tunnel
data or flight tests on previous airplanes)

L = design wmeight

(b) Variation in local pressure. The local pressures to be
applied to the hull bottom shall vary in accordance with Figure 03-13.
No variation fronm keel to chine (beamwise) shall be assumed, except when

the chine flare indicates the advisability of higher pressures at the
chine,

(¢} Aoolication of local pressure, The local pressures de-
termined in (a) and (b) shall be apnlied over A local area in such a
manner as to cause the maximum local loads in the hull botiom structure.

03,25h1 Distributed bottom pressures.

(a) For the purpose of desirning frames, keels, and chine
structure, the 11n1t oressures ontained from 8 03,2540 and Figure 23-13
shall be reduced to 2 the local values and simultaneously apwlied over
the entire hull bottom, The lcads so o®tained shall be carried into the
side-wall structure of the hull proper, but need not be transmitted in
a fore-and-aft direction as shear and bhending loads,
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(b) Unsymmetrical loading. Each floor member or frame shall be
designed for a load on one side of the hull centerline egqual %o the most
eritical svmmetrical loading, combined with a load on the other side of

-

the hull centerline equal to 7 of the most critical svmmetrical loading.

03.2642 Step loading condition. ‘

(a) Application of 1oad, The resultant water load shall be
aprlied vertically in the vlane of symmetry so as to pass through the
center of gravity of the airplane.,

{(b) Acceleration, The limit acceleration shall be L.33.

(¢) TiITl shear and bvending loads. The hull shear and bending
loads shall be computed from the inertia loads vroduced by the vertical
water load, To avoid excessive local shear loads and bending moments
near the point of water load application, the water load may be dis-
tributed over the hull bottom, using pressures not less than those speci-
filed in 8 03.2541.

03.2543 Bow loading condition,

— (ay AppLication of load., The resultant water load shall be
applied in the plare of symmetry at a peint 1/20 of the distance from
the bow to the step and shall be directed upward and rearward at an
angle of 30© from the vertical.

(b) Magnitude of load, The magnitude of the limit resultant
water -load shall be determined from the following equation:

Py = 1/2ng Ve
where: Py, = the load in ibs.
ng = the step landing load factor

We = an effective weipght which is assumed equal to
2 the design weight of the airpldne,

(e} Hull shear and bending loads., The hull shear and bending
loads shall be determined by proper consideration of the inertia loads
which resist the linear and angular accelerations invelved, To avoid
excessive local shear loads, the water reaction may be distributed over
the hull bottom, using pressures not less than those specified in 8§ 03.25L1,

03.254ly Stern loading condition.,

{2) "Avplication of load, 7The resultant water load shall be
apolied vertically in the plane of symmetry and shall be distributed over
the hull botton from the second step forward with an intensity equal to
the pressures specified in § 03,254,

(b) Mapnitude of load. The limit resultant load shall equal
3/l4 of the maximum desien weignt of the airplane.
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(b) Unsymmetrical loading. Each floor member or frame shall be
designed for a load on one side of the hull centerline equal to the most
critical symmetrical loading,1c0mbined with a load on the other side of
the hull centerline equal to 5 of the most critical svymmetrical loading.

03.2542 Step loading condition,

(2) “Application of Joad., The resultant water load shall be
applied vertically in the plane of symmetry so as to pass through the
center of gravity of the airplane.

(b) Acceleration. The limit acceleration shall be L.33.

(c) Il shear and berding loads. The hull shear and bending
loads shall be computed from the ineritla loads oroduced by the vertical
water load. To avoid excessive local shear leads and bending moments
near the point of water load apnlication, the water load may be dis-
tributed over the hull bottom, using pressures not less than those speci-
fied in 8 03,26L1.

03,2543 Bow loading condition,

a) “Aoplication of load. The resultant water load shall be
applied in the Dlare of symmetry at a point 1/10 of the distance from
the bow o the step and shall be directed upward and rearward at an
anple of 300 from the vertical, _

(b) MUagnitude of load, The magnitude of the limit resultant
water load shall be determined from the following equation:

Py = 1/2ng We

wheres Pb the load in 1lbs,

*

ng = the step landing load factor

We = an effective weipht which is assumed equal to
) 2 the design weight of the airplane.

(c) Hull shear and bending loads. The hull shear and bending
loads shall be determined by proper conslderation of the inertia loads
which resist the linear and angular accelerations involved. To avoid
excessive local shear loads, the water reaction may be distributed over
the hull bottom, using pressures not less than those specified in § 03,25L1.

03.25h}; Stern loading condition.

{a) "Avplication of load, The resultant water load shall be
apvlied vertically in the plane of symmetry and shall be distributed over
the hull botton from the second step forward with an intensity equal W
the pressures specified in § 03,25l.

(b} MHagnitude of load. The limit resultant load shall equal
3/L of the maximum gesien weipht of the airplane.
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(¢) . Hull shear and bending loads, The hull shear and bending
loads shall be determined by assuming the hull structure to be supported
at the wing attachment fittings and neglecting internal inertia loads,
This condition need not be appliea to the fittings or to the portion of
the hull ahead of the rear attachment fittings,

8

03,2545 Side loading condition.

{a) Application of load. The resultant water load shall be
amnlied in a 'vertical plane through the center of gravity. The vertical
conponent shall be assumed to act in the plane of symmetry and horizontal
component at a point half-way between the bottom of the keel and the load
waterline at design weight (at rest).

(b} Magnitude of load. The limit vertical component of accelw
eration shall be 3,25 and Uhe side component shall be equal to 15% of the
vertical component,

(e) Hull shear and bending loads. The hull shear and bending
loads shall be determined by proper consideration of the inertia loads
or by introducing couples at the wing attachment points, To avoid ex=-
cessive local shear loads, the water reaction may be distributed over
the hull bottom, using pressures not less than those specified by § 03.25L4l.

03,255 Seaplane float loads. Each main float of a float seaplane
shall be capable of carrying the following loads when supported at the
attachment fittings as installed on the airplaneg

(a) A limi%v load, acting upward, applied at the how end of
float and of magnitude equal to that portion of the airplane weight norm-
ally supported by the particular float.

(b} A limit load, acting upward, applied at the stern of mag-
nitude equal to 0.8 times that portion of the airplane gross welght
normally supported by the particular float.

{(¢) A limit load, acting upward, applied at the step and of
magnitude equal 10 1.5 times that portion of the airplane weight normally
supported by the particular float.

03.2550 Seaplane float bottom loads. Main seaplane float bottoms
shall be designed to withstand the following loads?

(a) A limit load of at least 10 psi over that portlon of the
bottom lying between the first step and a section 25% of the distance from
the step to the bow.

(b) A limit load of at least 5 psi over that portion of the
bottom lying between the section 25% of the distance from the step to
the bow and a section 75% of the distance from the step to the bow.
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(c¢) A limit load of at least 3 psi over that portion of the
bottom aft of the step (aft of main step if more than one s*ep is used).

03.256 Wing tip float loads. Wing tip floats and their attachment,
including the wing structure, shall be analyzed for each of the following
conditions:

(2) A limit load acting vertically up at the completely sub-
merged center of buoyancy and equal to 3 times the completely sumerged
displacement.

(b) A limit load inclined upward at L5° to the rear and
acting through the completely submerged center of buoyancy and equal
to 3 times the completely submerged displacement.

(c) A limit load acting parallel to the water surface (lat-
erally) apolied at ¥HE center of area of the side view and equal to 1.5
times the completely submerged displacement.

03.2560 The primary wing; structure shall incorporate sufficient
extra strength to insure that failure of wing-tip float attachment mem-
bers occurs before the wing structure is damaged.

03.257 Seawing loads. Seawing design loads shall be based on
suitable test data.




03.3 DESIGN AND CONSTRUCTION

03.30 (Gemeral. The airplane shall not incorporate design features
or Cetalls which experience has shown to be hazardous or unrelisble., The
suitability of all questionable design details or parts having an impor-
tant bearing on safety in operation shall be established by tests. Mini-
mam tests required to prove the strength and proper functioning of parti-
cular parts are specified.

03.300 Approved specifications and parts. Where ths word "approved"
or Yacceptable® is used in this Part to describe specifications, materials,
parts, methods, and processes, such items shall be specifically approved
by the Administrator upon a basis and in a manner found by him to be neces~
sary to safety.

03,301 Materials., The suitability and durability of all materials
used in the airplane structure shall be established on the basis of exper-
ience or tests. All materials used in the airplene structure shall con-
form to approved specifications which will insure their having the strength
and other properties assumed in the design data.

03,302 Fabrication methods. The methods of fabrication employed in

, constructing the airplane structure shall be such as o produce a uniformly
sound structure. When a febrication process such as gluing, spot-welding,

or heat-treating requires close control to attain this objective, the pro-
cess shall be performed in accordance with an approved process specification,

03,3020 Standard fastenings. All bolts, pins, screws, and rivets
used in the structure shall be of an approved type. The use of an approved
lociking device or method is required for all such bolts, pins, and screws.
Self-loclking nuts shall not be used on bolts subject to rotation in oper-
ating the airplane,

03,303 Protection. All members of the structure shall be suitzbly
protected against deterioration ¢r loss of strength in service due to
weathering, corrosion, shrasion, or other causes. In seaplanes, special
precairtion shall be taken against corrosion from salt water, particularly
where paris mede from different metals are in close proximity. Adequate
provisions for ventilation and drainsge shell be made.

03.304 Inspection provisions. Adequate meens shall be provided to
permit the close examination of such parts of the airplane as require
periodic inspection, adjustments for proper alignment and functioning, and
lubrication of moving parts. '

03.31 Structural parts.

03,310 Material streneth properties and design values. Material
strength properties shall be based on a sufficient mumber of tests of
material conforming to specifications to establish design valués on a
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statistical basis. Tre design values shall be so chosen that the probe-
bility of any structure being understrength becanse of material variations
is extremely remote. ANC-5* values and ANC-18* shall be used unless shown
to be inapplicable in a particular case.

*(Note: ANC-5, "Strength of Aircraft Elements" and ANC-18, "Design
of Wood Aircraft Structures' are published by the Army-Nevy-Civil Committee
on Aireraft Desion Criteria and msy be obtained from the Government Printing
Office, Washington, D. C., for .35 and $.75 respectively.)

03.311 Special factorg. Where there may be uncertainty concerning
the actual strengih of particular parts of the structurse, or where the
strength is likely to deteriorate in service prior to normel replacement,
increased factors of safety shall be provided to insure that the relisbil-

ity of such parts is not less than the rest of the structure as specified
in the following subsections.

03.3110 Variability factor. For parts whose strength is subject to
apprecisble variability due to uncerteinties in manufacturing processes
and inspection methods, the factor of safety shall be increased sufficlently
to meke the probsbility of any pert being understrength from this cause
extremely remote, Minimm varisbility factors (only the highest pertinent
variability factor need be considered) are as follows.

03.31100 Castings.

{a) Where visual inspection only is to be employed, the varia-
bility factor shell be 2.0.

(b) The varisbility factor may be reduced to 1.25 for ultimete
loads and 1.15 for limit losds when at least three sample castings are
tested to show compliance with these factors, and all sample and production
castings are visually and radiogrsphically inspected in accordance with an
epproved inspection specification.

(c} Other inspection procedures and varisbility factors msy be
used if approved by the Administrator.

03.3111 Bearing factors. The factor of safety in bearing atb bolted
or pinned joints shall be suitably increased to provide for the following
conditions: (Valnes in ANC-5 are acceptable)

(2) relative motion in operastion. (Control surface and system
joints are covered in 8 03,24 and § 03,.35.)

(b) Jjoints with clearance (free fit) subject to pounding or
vibration.

eact Bearing factors need not be applied when covered by other special
actors.

03.3112 Fitting factor. Fittings are defined as parts such as end
terminals used to join one structural member to another. A multiplying
factor of safely of at least 1.15 shall be used in the analysis of all
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fittings whose strength is not proven by limit and ultimate load tests in
which the actual stress conditions are simnlated in the fitting and the
surrounding structure. Thie factor applies to gll portions of the fitting,
the means of attachment, and bearing on the members joined. In the case
of integral fittings, the part shall be treated as a fitting up to the
point where the section properties become typical of the member. The
fitting factor need not be zpplied where a type of joint design based on
comprehensive test data is used. The following are examples: Contimucus
Joints in metal plating, welded joints, and scarf joints in wood, all made
in sccordance with approved practices.

03,312 Fatizue stremzth. The structure shall be designed, in so far
as practicable, to avoid points of siress concentration where varisgble
stresses above the fatigue limit are likely to occur in normel service.

03.32 Flutter end vibration prevention measures. Wings, tail,and
control surfaces shall be free from flutter, airfoil divergence, end con-
trol reversal from iack of rigidity, for all conditions of operation witb-
in the limit V-n envelope, end the following detail requirements shall '

apply:

(a) Adequate wing torsional rigidity shall be demonstrated by
tests or other methods suitable to the Administrator,

(b) The mass balance of surfaces shall be such as to preclude
flutter.

(c) The natural frequencies of all main structural components
shall be determined by vibration tests or other methods satisfactory to
the Administrator in doubtful cases.

03.33 Wings.

03.330 Proof of strengsith. The strength of stressed-glcdn wingé shall
be substantiated by load tests or by combined siructural analysis and tests.

03,3300 Ribs. The strength of ribs in other than stressed-skin wings
shall be proved by test to at least 125 % of the ultimate loads for the
most severe loading conditions, unless a rational load analysis and test
procedure is employed and the tests cover the variability of the particular
type of construction.

The effects of ailerons and high lift devices shall be properly
accounted for. Rib tests shall simulate conditions in the airplane with
respect to torsional rigidity of spers, fixity conditions, lateral support,
end attachment to spars,

03.23. Externsl bracing. When wires ars used for external Iift
tracing they shall be double unless the design provides for a lift-wire-cut
condition. Rigging loads shall be taken into account in a rational or con-
servative mamner., The ond connections of brace wires shall be such as to
minirize restraint against bending or vibration., When brace struts of
large fineness ratio are used, the aerodynamic forces on such struts shall
be taken into account.
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03.332 Covering, Strength tests of fabric covering are required un-
less spproved grades of cloth, methods of support, attachment, and finish-
ing are employsd. Specizl tesis may be required when it appears necessary
to account for the effects of umsually high design airspeeds, slipstream
velocities, or other ummsusal conditions,

03.34 Control surfzces (fixed and miovsble).

03.341 Proof of strength. Limit load tests of control surfeces are
required. Such tests shall include the horn or fitting to which the con-
trol system is attached. In structural anslyses, rigging loads dnue to wire
bracing shall be teken into asccount in & rational or conservative manmer,

03.342 Installistion. Movsble tall surfaces shall be so installed that
there is no interference between the surfaces or their bracing when each is
held in its extreme position and all others are operated through their full
angular movement, When en adjusteble stabilizer is used, stops shaldl be
rrovided which will linmdt its travel, in the event of failure of the ad-

Justing mechanism, to a range equal to the maximum required to trim the
eirplane in accordance with § 03.132.

03.343 Hinges, Control surface hinges, excepting ball and roller
bearings, shall incorporate a miltiplying factor of safety of not less than
©.67 with respect to the wltimete bearing strengih of the softest materizl
used asg a bearing, For hinges incorporating ball or roller bearings, the
approved rating of ths bearing shall not be exceeded. Hinges shall provide
safficient strength and rigidity for loads parallel to the hings line.

03.35 Control gystems.

03,350 Geperel, all controls shall operate with sufficient ease,
smoothness, and positiveness to permit ths proper performence of their
function and shall be so arranged and identified as to provide satisfactory
convenience in operation and prevent the possibility of confusion end sub-
sequent inadvertent operation. (See 8 03.3802 for cockpit controls.)

03.351 Primery flight controls. Primery flight controls are defined
&s those used by the pilot for the immediate control of the pitching, rolling,
end yaming of the airplsane,
For two-control airplanes the design shall be such as to minimize
the likelihood of complete loss of the lateral-directionsl control in the

event of failure of any connecting or transmitting element in the control
Sysiem,

03.352 Trimming cantrols. Proper precautions shall be taken against
the possivility of inadvertent, improper, or sgbrupt tab operations. Means
shall be provided adjacent to the control to indicate to the pilot the
direction of control movement relative to airplane motion and the position
of the trim device with respect to the range of adjustment., Trimming de-
vices shall be capzble of contimued normsl operation in spite of the failure
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of any one connecting or transmitting element in the primery flight con-
trol gystem. Tab controls shall be irreversible unless the tab is pro-
perly balanced and investigated for flutter. Irreversible tab systems
shall provide adequate rigidity and relisbility in the position of the
systen from the tab to the attachment of the irreversible unlt to the air-
plene structure.

03.353 Wing flap controls. The controls shall be such that when the
flap has been placed in eny position upon which compliarce with the per-
formance requirements is based, the flap will not move from that position
except upon further adjustment of the control. Means shall be provided
to indicate the flap position to the pilot. If any flap position other
than fully retracted or extended is used to show compliance with the per-
formance requirements,such meens shell indicate each such position.

The time required to extend fully or to retract flaps shall not
be less than 15 seconds unless it is demonstrated that the operation of
the flaps in a lesser time does not result in unsatisfactory flight char-
acteristics., (See & 03.13101 and 8 03,13102.)

03.3530 Flaop intercomnection. The motion of fleps on opposite sides
of the plame of symmetry shall be synchronized by & mechanical intercon~-
nection unless another means of intercomnection is employed and showm to
provide equivalent reliability, or the airplane is demonstrated to have
safe flight characteristics while the flaps are retracted on one gide and
extended on the other,

Where an interconnection is used, it shall, in the case of mlti-
engined airplanes, he designed %o account for the unsymmetrical loads re-
sulting, from flight with the engines on one side of the plane of symmetry
inoperative and the remaining engines at take-off power. For single englned
airplanes, it may be assumed that 100% of the eritical airlced acts on one
side and 70% on the other,

03,354 Stopg. All control systems shall be provided with stops which
positively limi{ the range of motion of the control surfaces. Stops shall
‘be 80 located in the system that wesr, slackmess,or take-up adjustments
will not appreciably affect the range of surfsce travel. Stops shall be
capable of withstanding the loads corresponding to the design conditions
for the control system.

03.355 Control system locks. When a device is provided for locking
a control surfece while the airpluane is on the ground or water:

(a) The locking device shall be so installed as to provide un-
mistakeable warning to the pilot when it is engaged.

(b) Means shall be provided to preclude the possibility of the
lock becoming engaged during flight. :

03.3256 Proof of stremgth. Tests are required to prove compliance
with limit losd requirements. The direction of test loads shall be such
as to produce the most severe loading of the control system structure.
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» The tests shell include a1l fitfings, pulleys, and brackets used to attach
the control system to the primery structure. Analyses or individuel load
tests shall be conducted to demonstrete compliance with the maltiplying
factor of safety requirements specified for control system joints sudbjected
to angunler motion,

03.3560 Operation test. An operation test shall be conducted by
operating the controls from the pilot!s compartment with the entire system
g0 loaded as to correspond to the limit air loads on the surface. In this
test there ghall be no jamming, excessive friction, or excessive deflection.

03,357 Control system details.

03,3570 General., All conbrol systems and operating devices shall be
so designed and installed as to prevent jamming, chafing, or interference
a8 a result of insdequate c¢learances or from cargo, paseengers,or loose
objects, Special precamtions shall be provided in the cockpit to prevent
the entry of foreign objects into places where they might jam the controls.
Provisions shall be made to prevent the slapping of cebles or tubss sgainst
perts of the airplans,

03.357T1 Ceble gystems. Cables, cable fittings, turnbuckles, splices,
end pulleys chall be in accordence with approved specifications. Cables
emeller them 1/8 inch dismeter shall not be used in primary control systems.
The design of cable systems shall be such that there will not be hazardous
chenge in cseble tension throughout the range of travel under operating con-
ditions end temperature variations, Pulley types and sizes shall correspond
1o the csbles witk which they are used, as specified on the pulley specifi-
cation. All pulleys shall be provided with satisfactory guards which shall
be closely fitted to prevent the cables becoming misplaced,or fouling even
when slack., The pulleys shall lie in the plane passing through the ceble
within such limits thet the cable does not rub against the pulley flange.
Fairleads shall be so insfalled that they are not required to camse a change
in cable direction of more than 3°, 'Clevis pins (excluding those not sub-
ject to load or motiomn) retained only by cotter pins shall not be employed
in the control system. Turnbuckles shall be attached to parts having angu-
lar motion in such & manner as to positively prevent binding throughout the
range of travel, Provisions for visual inspection shall be made at all fair-
leads, pulleys, terminsls, and turnbuckles.

03.3572 Joints. Control system joints subjected to angular motion in
pusb-pull systems, excepting ball and roller bearings systems, shall incor-
porate a m:ltiplying factor of safety of not less than 3.33 with respect to
the nliimate bearing strength of the softest material used as a bearing.
This factor nay be reduced to 2.0 for such joints in cable control systems.

For ball or roller bearings the approved rating of the bearing shail not be
exceeded, '

- 03,3573 Spring devices. The relisbility of any spring devices used
in the control system shell be sstablished by tests simnlating service con-
ditions unless it is demonstrated that failure of the spring will not camse
flutter or unsafe flight characteristics.
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032,36 Landinc gear,

03,261 Shock shsorbers. Main, nose, and tail wheel units shail incor-
porate shock absorbing elements which shall be suvbstantiated by the tests
specified in the following subsection. In addition, the shock absorbing
ability of the landing gear in taxiing must be demonstrated in'the opera~
tional tests of 8 03.143.

03.3610 Shock sbsorption tests.’

{a) It shall be demonstrated by energy absorption tests that the
limit load factors selected for desigm in accordance with § 03.241 would not
be exceeded in lendings with the limit descent velocity specified in that
section.

(v) 1In addition, a reserve of energy sbsorption shall be demon-
strated by a test in which the descent velocity is at least 1.2 times the
limit descent velocity. In this test there shall be no failure of the shock
absorbing unit, although yielding of the unit will be permitted. Wing 1ift
equal to the weight of the airplane may be assumed for purposes of this test.

03,3611 Limit drop tests. If compliance with the specified limit
landing conditions of & 03,3610 (a) is demonstra.ed by free drop tests, these
shall be conducted on the complete airplane, or on units consisting of wheel,
tire, end shock absorber in their proper relation, from free drop heights
not less than the followlng:

h(inches) = 3.6 (#/8) %

5

except that the free drop height shall not be less than 9.2 inches and need
not be greater than 18.7 inches.

If it is desired to simulate the permissible wing lift in free
drop tests, the landing gecr unit shall be dropped with an effective mass

equal to:

Whit{l-1)4d
hid

the effective weight to be used in the drop test

e

wnere: We

h = gpecified height of drop in inches

d = deflection under impact of the tire (at the approved
inflation pressure) plus the vertical component of the axle travel relative
to the drop mass. Tuoe value of d used in the computation of W, shall not
gxceed the value actually obtained in the drop tests. '

W = Wy for main gear units, equal to the static weight on
the particilar unit with the airplane in the Tevel attitude (with the nose
wheel clezr, in the case of nose wheel type airplanes).

% = Wp for tail gear units, equal to the static weight on
the tail unii with the airplane in the tail down attitude,
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¥ = W,, for nose wheel units, equal to the static reaction
which would exist at the nose wheel, assuming the mass of the airplane con-
centrated at the center of gravity and exerting a force of 1l.0g dowrward
and 0.33g forwexrd.

L = ratio of assumed wing 1ift Yo airplane weisht, not
greater than 0.667.

The attitude in which the landing gear unit is drop tested shall be such
as 1o simlate the airplane landing condition which is eritical from the
standpoint of energy to be sbsorbed Ty the particular unit.

03.3612 Limit Josd factor determination. In dstermining the limit
airplane inertis load factor, n, from the free drop tests described sbove,
the following formla shall be used:

n=nj ¥Wg 4+ I

kil
where! n3; = the load factor developed in the drop best, i. e., the
acceleration (c’ré‘/dt) in g's recorded in the drop test, plus 1.0.

The value of n so0 dstermined shell not be greater than the limit inertia
load factor used in the lending conditions, 8 03.241.

03.3613 Reserve encrgy absorption drop tests. If complisnce with the
Teserve energy apsorption condition specified in § 03.3610 (b) is demon-
strated by freé drop tests, the drop height shall be not less than 1l.44
times the drop height specified in 8§ 03,3611, If it is desired to simnlate

wing 1ift egual to the airplane welght, the units shall be dropped with an
effective mass equal to

We=W_ h
n+d

where the symbols and other details are the same as in 8 03.3611.

03,362 Retractine mechanism. The landing gear retracting mechanism
and supporting structure shall be designed for the maximm load factors in
the flight conditions when the gear is in the retracted position. It shall
also be designed for the combination of frietion, inertia, brake torque,
and air loads occurring during retraction at any airspeed wp to 1. Vg1
flaps retracted and any load factors up to those specified for the flaps
extended condition, 8 03,212, The landing gear and retracting mechanism,
including the whsel well doors, shell withstand flight loads with the
lapding gear extended at any speed up to the maximim speed in level flight
at maximuim contimious power or Ve whichever is lower, Positive means shall

bg rrovided for the purpose of maintaining the wheels in the extended po-
sition,

03.3620 Emergency operation. When other than manusl operation of the
landing gear is employed, sn auxiliary means of extending the landing gear
shall be provided,
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03,3621 Operation tegt. Proper functioning of the landing gear re-
tracting mechanism shall be demonstrated by operation tests,

03,3622 Pogition indicator snd warning device. When retractable
landing wheels are nsed, mesms shall be provided for indicating to the pilot
when the wheels ere secured in either extreme position. In addition, land-
pPlanes shall be provided with en emral werning device or a werning device
which the Administrator finds %o be equally effective, which shall function
continuously after the throttle is closed until the geer is down and locked.

03.3623 Control. (See 8 03.‘380'2)

03,363 Wheels. Main lsnding gear wheels (i.e., those nearest the air-
plane center of gravity) shall be of an approved type in accordence with
Part 15. The rated static load of each main wheel shall not be less than
the design weizht for ground loads (8 03.240) divided by the mumber of main
wheels. Nose wheels shall be tested in accordance with Part 15 for en ulti-
mate radial losd not less than the maximom nose wheel ultimate loads cbtained
in the ground losds requirasments, and for the corresponding sids and burst
loads specified in Part 15.

03.364 Tires. A landing gear wheel may be equipped with any msks or
type of tire, provided that the tire is a proper fit on the rim of the wheel
end provided vhat the approved tire rating is not exceeded under the follow-
ing conditions:

(2) load on main wheel tires equal to the airplane weight divided
by the number of wheels,

(b) load on nose wheel tires (to be compared with the dynamic
rating esteblished for such tires) equsl to the reaction obtained at the nose
wheel, assuming the mass of the airplane concentrated at the cemter of gravity
and exerting a force of 1.0 downward and 0.3lg forward, the reactions being
distributed to the nose and main wheela by the principle of statics with the
dreg reaction at the ground applied only at those wheels baving braltes. When
specially constructed tires are used to support an airplene, the wheels shall
- be pleinly and conspicuously merked to that effect. Such markings shall in-

- clude the meke, size, mumber of plieg, and ldemtification marking of the
proper tire. , '
Approved rabings are those assigned by the Tire and Rim Asso~
ciation or by the Administrator.

03.365 Brakes, Brekes shall be installed which are adequate to prevent
the airplane from rolling on a paved runway while epplying teke-off power to
the critical engine, smd of sufficient capacity to provide adequate speed
control during taxiing without the use of excessive pedal or hand forces.

03.366 Skis. Skis shall be approved in accordance with the i require-
ments of Part 15. The epproved rating of the skis chall not be less than the
maximum weight of the airplane on which they are installed.

03.3660 Installation. When type certificated skis are installed, the
installation shall be made in accordance with the ski or airplane mammfacturer's
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recormendations which shall have been approved by the Administrator. When
other than type certificated skis are installed, data shall be submitted to
the Administrator showing a dimensional drawing of the proposed method of
attaching the skds, the sizes and materials of the restraining members, and
attachment fittings.

In addition to such shock cord(s) as msy be provided, front and

Tear check cables shall be nsed on skis not equipped with special siabil-
izing devices.

03,3661 Tests.

(a) If the airplane is of a model not previocusly approved with
the specific ski installation, it shall satisfactorily pass a ground inspec-
tion of the installation, demonstirate satisfactory landing and taxiing char-
acteristics, and comply with such flight tests as may be deemed necsssary 10
indicate that the airplanets flight characteristics are satisfactory with
the ekis installed.

(b) 1If the airplene is of & model previously approved with the

gpecific glkd installation, it nesd only satisfactorily pass a ground inspec~
tion of the installation. )

03.37 Euils and floats.

03.370 Buoyancy (main ssaplsne floats). Main seaplane floats shall
have a buoyancy in excess of that required to support the gross weight of
the airplane in fresh water as follows:

(a) 80% in the case of single floats,

(b) 90% in the case of doudble floats.
Main seaplane floats for use on airplanes of 2,500 1lbs. or more maximum
anthorized weight shall contain at least 5 water-tight compartments of approxi-
mately equal volume. LMNain seaplane floats for use on airplanes of less than

2,500 lbs. maximim amthorized weight shall contain at least 4 such compart-
ments,

03.371 Bucyancy (boat seaplsnes). The lills of boat seaplanes and
amphibiens shell be divided into water-tight compartments in accordance with
the following requirements:

{a) In eirplanes of 5,000 1bs. or more meximm smthorized weight,
the compartwents shell be so arranged that, with any 2 adjacent compartments
flooded, the mll and auxdliary floats {end tires, if used) will retain
m{ficient buoyancy to support the gross weight of the airplane in fresh
water.

(b) 1In airplenes of 1,500 to 5,000 1bs. maximum euthorized weight,
the compartments shall be so arrenged that, with any one compartment flooded,
the k111 and auxiliery floats (and tires, if used) will retain sufficient
'tm.zyancy to support the maximim amthorized weight of the sirplene in fresh
water,

(¢) In airplanes of less thsn 1,500 1bs. maximim emthorized weight,
water~tight subdivision of ths mll is not required.

(d) Bulkheads msy have water-tight doors for the purpose of com-
mpication between compariments.
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03.372 Water stsbility. Auxiliary floats shall be so arranged that
when completely submerged in fresh water, they will provide a righting
moment which is at least 1.5 times the upsetting moment ceused by the air-
rlane being tilted. A greater degree of stebility masy be required in the
case of large flying boats, depending on the height of ths center of gravity
gbove the water level, the area and location of wings and tall surfaces, and
other considerations. _

03,38 Miselacze,

03,380 Pilot compartment.

03.3800 General. The arrangement of the pilot compertment and its
appurtenances shall provide a satisfactory degree of safety and assurance
that the:.pilot will be sble to perform all his duties and operate the controls
in the correct manner without unreasonzble concentration and fatigue.

The primery flight control units listed on Fieure 04-14, excluding
cebles and control rods, shall be so located with respect to the propellers
that no portion of the pilot or controls lie in the region between the plane
of rotation of any inboard propeller end the surface generated by a line
passing through the center of the propeller b and meking an angle of 50
forward or aft of the plane of rotation of the propeller. - -

03,3801 Vision, The pilot compartment shall be arranged to afford
the pilot a sufficiently extensive, clear, and undistorted view for {he safe
operation of the airplane. There shall be provided & window or portiom
thereof so-arranged that during flight in a moderatbe rain condition, it can
be opened or it will remsin or be maintained in a c¢lean condition without
contimious attention by the pilot, Under such condificns the pilot sball
have an adecuate view of the flight path in normal flight and landing, and
sufficient protection from the elements that his vision is not impaired.
The pilot compartment shall be free of glare snd reflections which would
interfere with the pilot(s) vision. For airplenes intended for night oper-
ation, this shall be demonstrated in night flight tests.

03.28010 Pilot windshield and windows. All glass panes shall be of a
non-gplintering safety type.

03.280z Cockpit controls. All cockpit controls shaell be so located
and, except for the primary controls, identified so as to provide greatest
satisfectory convenience in operation including adequate provisions to pre-
vent the possibility of confusion and consequent inadvertent operation. See
Figure 03-14 for required sense of motion of cockpit controlg. The controls
shall be s0 located and arranged with respect to the pilot's seat that it
will be readily possible for the operator to obtain full and unrestricted
movement of each control without interference from either the cockpit struc-
ture or the operator!s clothing when seated.’

Identical powerplant controls for the several engines in the case

of multi-engineairplanes shall be so located as to prevent any misleading
impression as to the engines to vhich they relate.
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COCKPFIT CONTROL3

Figure 03-1k

Controls Yovemant and Actuation
——— ———— |
Primary: .
: - RIGHT (clockwise) for RIGHT
Aileron
WIHG DOVN
Elevator KSARYARD TO piteh NOSE VP
Rudder RIGHT pedal forward for
NOSE RIGHT
Pomrolant:__
Throttle FORTARD to OPEN




'03,38021 Instruments and markings. See & 03,5200 relative to instru-
ment arrangement. The operational markings, imstructions, and placards re-
quired for the instruments, controls,etc., are specified in g 03.610.

03.381 ZEmergency provisions. .

03,3811 Frotection. The fuselage shall be designed to give every
reasonable probzbility that all the occupants, if they make proper use of
belts or harness for which vrovisions ere mude in the design, will escape
serious injury in the event of the following minor crash conditions, al-
though it is accepted that parts of the airplane may be damaged.

(a) Conditions in which the occupants experience the following
ultimate acceleration forces in all combinations are as follows:

Catesory _N. U, A
Upward 0 to: 3.0g 45
Forwerd 0 to: 9.0z 9.0z
Sideward 0 to: 1.5z 1l.5¢

(b} For airplanes having retractable landing gear, the fuselage
in combination with otier portions of the structure shall be designed to
afford protection of the occupants in a wheels-up landing with moderate
descent velocity*. )

(¢) Tor airplanes other then those whose configuration renders
the possibility of turnover remote, the fuselage in combination with other
rortions of the structure shinll be designed to afford protection of the
occupants in a complete turnover*,

*Mote: In cases (b) and (c), a vertical ultimate acceleration of 3g
end a friction coefficient of 0.5 at the ground may be cssumed.

03,2812, Exits. Closed cabins on airplanes carrying more than 5 per-
sons shiall be provided with emergency exits in addition to the one external
door recuired by & 03.3821, consisting of movable windows or panels or of
edditional external doors which provide a clear and unobstructed opening,
the minimm dimensions of which shall be such that a 19 inch by 26 inch
ellipse may be completely inseribed therein.

The number of emergency exits required is as follows:

{a) Alrplanes with a total seating capacity of more than 5 per-
sons, but not in excess of 15, shall be provided with at least one emer-
gency exil or one suitable door in addition teo the mzin door specified in
§ 03.3821, This emergency exit, or second door, shall be on the opposite
side of ihe cebin from the main door,

{b) Airplanes with a seating capacity of more than 15 persons
shall be provided with an additional emergency exit or door either in the
tov or side of the cabin for every additionzl 7 persons or fraction thereof
eghove 15, except that not more then 4 exits, including doors, will be re-
cuired if the arrangement and dimensions are suitable for quick evacuation
of all occupants.
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If the pilot compartment is separated from the csbin by a door,
it shall have its omn exit, tut such exit shall not be considered as an
emergency exit for the pzssengers. The exits shall be readily accessible,
shall not require exceptional agility of a person using them, and shall be
distributed so as to facilitate egress without crowding in all probable
attitudes resulting from a crash., Reasonable provisions shall be made
sgainst the Jamminzg of exits as a result of fuselage deformation.

The method of opening shall be simple and obvious, and the exits
ghall be so arrenged andfor marked that they mey be readily located and

operated even in darkness. The proper functioning of exits shall be demon-~
strated by tests.

03.3812-UA Exits chall be provided that will permit all occupants
to quickly bail out with paracmtes.

03.3813 Fire precautions,

03.38131 Czbin interiors. In compartments where smoling is to be per-
mitted, the materials of the cabin lining, floors, upholstery, and furnish-
ings shall be sufficiently flame resistant to make ignition by cigarettes or
maiches imrobable. All other compartments shall be placarded against smoking.

03.338132 Combustion hesters. Gasoline operated combustion heater instal-
lations saall cozply with applicable parts of the powerplant installetion re-
quiremsnts covering fire bazards and preceamtions. All applicable requirements
conceining fuel tanxs, lines, and exhamst systems shall be considered.

03.382 Personnel and carso accommodations.

03.382%. Doors. Closed cabins on all airplanes carrying passengers shall
be provided with at least one adequate and easily accessible external door.
No passenger door shzll be so located with respect to the propeller discs as
to endanger perscrns using the door,

03.3822 Seais znd berthg., All seats and berths and supporting struc-
ture shall be desizned for a pussenger weight of 170 lbs. (190 lbs, with
seracimte for the acrobatic and ntility category) and the maximim load fac-
tors corresponding to all specified flight and ground load conditions in-
cluding the ezersency conditions of & 03.3811.

Pilot seats snall be designed for the reactions resulting from the

applg.ica-tion of the pilot forces to the primary flight controls as specified
in 8 03,230.

03.3822-U4 All seats desismed to be occupied in the U and A categories
ander § 03,113 {¢) (4) shall be desizned to accommodate PassSengers.

03.38221 Safety helt or harmess provisions. Provisions shall be made
2t &ll seals and berths desiznated as occupisble during take-off and lending
for the installation of belts or harness necessary to comply with the emer-~
Zency conditions of § 03.3811.
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03.3823 Cargo compartments. BRach cargo compartment shall be designed
for the placarded maximum weight of contents and critical load distributions
at the appropriate maximmm load factors corresponding to all specified flight
and ground load conditions. Suitable provisions shall be made to prevent the
contents of cargo compartments from becoming & hagzard by shifting. Such pro-
visions shall be adequate to protect the passengers from injury by the con- ©
tents of any carge compartment when the nltimate forward acting accelerating
force is 4.5z,

03,3824 Ventilation. All passenger and crew compartments shall be
suitebly ventilated. Carbon monoxide concentration shall not exceed one par
in 20,000 parts of air. '

03,39 Migcellaneous.

03.350 Leveling marks shall be provided for leveling the airpiane on
the ground.




03.Lk POWER FLANT DVSTALLLTION = TECIPUOCATING ENGIHES

03.40 General.,

(a) The nower plant insta2llation shall be considered to include
all components of the airvlane which are necessary for its propulsion. It
shall also be considerei to include all components which affect the con-
trol of the major nroculsive units or which affect their continued safety
of operation,

(b) All components of the power plant installation shall be
constructed, arranged, and installed in a manner that will assure the con-
tinued safe operztion of the a2irplane and power plant. Accessibility
shall be provided to permit such inspection and maintenance as is neces-
sary 1o assure continued airworthiness,

03.k1 Engines and propellers. ~

03,410 Engines. Engines installed in certificated airplanes shall
be of a type that has been certificated in accordance with the provisions
of Part 13 entitled "iircraft Engine Airworthiness",

03.111 Propellers.
(a)” Propellers 1r5u311ei in certificated airplanes shall be of
a type that has been certificated in accordance with the provisions of
Part U entitled Miircraft Proreller Airworthinesst,
(b) The maxirun engine power and propeller shaft rotationzl
spced pvermissitle for use in the narticular airplane involved shall not
exceed “he corresponding limits for which the proreller has been certificated,

03.h110 Propeller vitration. In the case of airplsnes equipped with
netal prorellers, the magnitude of the propeller blaede vibration stresses
under all normal conditions of oneration shall he determined by actual
measurgments or by comparison with similar installations for which such
mgasurements have been rade, The vibration stresses thus determined shall
not exceed values that have been demonstrated to be safe for continuous
ope~2tion, Vibration tects may be waived and the rroneller installeztion
accepted on the basis of service experience, engine or ground tests which
show adeguate margins of safety, or other conciderations which satisfactoriiy
substariiate its safety in this respect.

L

03.L111  Proreller pitch and speed lirmitations. The propeller pitch
and speed shall be lirdted tc valuss thit vill assure safe gperction undsr
211 rormal conditions cof o:eratlon and will assure compliance with the per-

formance recuirsments specified in 8 03.12, Perfoxmance, and its related
sub—sections,

03.,L1110 Eneed liritations for fixed nitch propellers, pround adjust—
able vitch provellers, and sutoratically varyinc »itch propellers which
cannot be control .Led in flight:
(2) During take-cff 2nd initial clirb 2t best rate-cf-climb
sneed, the proreller, in the casce of fived nitch or frown? adjivstable




- 71.=

types, shall restrain the engine to a speed not exceeding its maximum
permissible take-off speed and, in the case of automatic variable pitch
types, shall limit the maximum governed engine RPM to a2 speed not ex-~
ceeding the maximum permissible take-off speed. In demonstrating com-
pliance with this provision the engine shall be operated at full throttlc
or the throttle setting corresvonding to the maximum permissible take-off
manifold pressure. .
(b) During a closed throttle glide at the placard Never Exceed

Speed (see § 03.,6001), the proveller shall not cause the engine to ro-
tate at a speed in excess of 110% of its maximum allowable contimubus
speed. ' .

03.)41111 Speed and piteh limitations for controllable pitch pro-
nellers without constant speed controls, The SLOps Or oLher means in-
,corvorated 1n the propeller mechanism to restrict the pitch range shall
limit

(a) the lowest possible blade nitch to a value that will sssure
compliance with the orovisions of § 03.&1110(&) and

(b} the highest possible blade pitch to a value nci lower
than the flattest blade pitch with which compliance wit™ the provisions
of 8 O3.h1110§b) can be demonstrated.

03,.11112 Variable pitch propellers with constant speed controls,

{a) ouliable means shall be provided atf the rovernor to limit
the speed of the propeller, Such means shall limit the maximum governed
engine spe=d to a value not exceeding its maximum permissible take-off RPH.

(b) The low pitch blade stop, or other means incorporated in
the propeller mechanism %o restrict the pitch range, shall limit the speed
of the proneller to a value not exceeding 102% of the maximum permissible
take-off propeller shaft RFM under the following conditions:

(1) Propeller blades set in the lowest possible pitch
and the governor inoperative, -

(2} Engine operating at take-off manifold pressure with
the airplane stationary and with no wind.

03.4112 Propeller clearance., With the airplane loaded to the
maximum weight and most adverse center of sravity vposition and the pro-
peller in the most adverse pitch position, proveller clearances shall
not be less than the following uniess smaller clearances are properly
substantiated for the particular design involved:

(2) Ground clearance:

(1) Seven inches (for airplanes equipped with nose whesl
type landing gears) or nine inches (for airplanes equipved with tail
wheal type landing gpears) with the landing gear statically deflected and
the airplane in the level, normal take-off, or ftaxiing attitude, which-~
ever 1s most critical.

(2) TIn addition to (1) above, there shall be positive
clearance hetween the propeller and the ground when, with the airplans
in the level take-off attitude, the critical tire is completely deflated
and the corresponding landing gear strut is completely bottomed.
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(b) Water clearance: 18 inches
(¢) Structural clearance:

(1) One inch radial clearance between the blade tips
and the airplane structure, or whatever additional radial clearance is
necessary to preclude harmful vibration of the propeller or alrplane,

(2) One-half inch longitudinal clearance between the pro-
peller blades or cuffs and stationary portions of the airplane, Ade-
quate positive clearance shall be orovided between other rotating por-
tions of the propeller or spinner and stationary portions of the airplane.

03.42 Fuel system. The fuel system shall be constructed and
arranged in a manner to assure the provision of fuel to each engine at
a flow rate and pressure adequate for proper engine functioning under
all normal conditions of operation including all maneuvers and acrobatics
for which the airnlane is intended.

23,421 Fuel system arrangement. Fuel systems shall be so arranged
as to permii 2ny one fuel pump to dgraw fuel from only one tank at & time.
Gravity feed systems shall not supply fuel ww any one engine from more
than one tank at a time unless the tank air spaces are irtercdomnected in

such a manner as to assure that all intercomectied tanks will feed egually.
(See also § 03.4223.) '

03,4210 Multi-engine fuel system arrancement. The fuel svstems
of milti-engine aironlanes shall be arranged to permit operation in such
a manner that the failure of any one comoonent will not result in the
loss of the power of more than one engine, Unless other =rovisions are
made in order to comply with this requirement, the fuel sysitem shall be
arranced to vermit supolying fuel to each engine through a svstem en-

tirely independent of any portions of the svstem supnlyvine fuel to the
other engines.

03.211 Pressure cross feed arrangements. Pressure cross feed lines
shall not ovass throush portions of the sirplane devoted to carrving ver-
sonnel or cargo uniess means are provided to vermit the {light personnel
to shut off the supoly of fuel to these lines, or unless any joints,
fittings, or olher possible sources of lealiage insialled in such lines
are enclosed in a fuel and fume proof enclestre that is ventilated and
drained to the exterior of the airplane. Lengths of bare tubing need

not be enclosed but shall be protected where necessary against possible
inadvertent damage,

03.Lb22 Fuel srstem operation.

03.4220 Tuel flow rate. The ability of the fuel svstem to provide
the required fuel Tlow rate and pressure shall be demonstrated when the
airolane is in the atititude vhich represents the most adverse condition
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from the standpoint of fuel feed and quantity of unusable fuel in the tank,
During this test, fuel shall be deliwvered to the engine at the applicable
flow rate (see 8 03,L2200, & 03.l;2201,and 8§ 03,42202) at a pressure not
less than the minimum required for proper carburetor operation. The quan-
tity of fuel in the itank being tested shall not exceed the amount estabe
lished as the unusable fuel supply for that tank (as determined by demon=-
stration of compliance with the provisions of §& 03,4221) (see also

§ 03.L23 and 8 03.5222) plus whatever minimum quantity of fuel it may

be necessary to add for the purpose of conducting the flow test. If a
fuel flowmeter is provided, the meter shall be blocked during the flow
test and the fuel shall flow through the meter by-pass,

03.42200 Fuel flow rate for gravity feed systems. The fuel flow
rate for gravity feed systems (main and reserve supoly} shall be 1,2
pounds per hour for each take-off horsepower or 150% of the actual take~
off fuel consumption of the engine, whichever is greater. '

03.L2201 Fuel flow rate for pump systems. The fuel flow rate for
pump systems (main and reserve supply) shall be 0,% pounds ver hour for
each take-off horsepower or 125% of the actual take-off fuel consumption
of the engine, whichever is greater,. This flow rate shall be applicable
to both the primarv engine-driven pump and to emergency pumps and shall
be available when the pump is running at the speed at which it would norm-
ally be operating during take-off., In the case of hand-operated pumps,
this sveed shall ve considered to be not more than €0 complete cycles
(120 single strokes) per minute.

03.42202 mael flow rate for auxiliary fuel systems and fuel transfer
systems. The provisions of 8 03.42200 or 8§ 03.42201, whichever is appli-
cable, shall also apply to auxiliary and transfer systems with the ex-
ception of the fact that the required fuel flow rate shall be established
upon the basis of maximum continuous power and speed instead of take-off
power and speed. A lesser flow rate will be acceptable, however, in the
case of a small auxiliary tank feeding into a large main tank provided
a suitable placard is installed to require that the awxillary tank must
only be opened to the main tank when a predetermined satisfactory amount
of fuel still rermains in the main tank,

03.4221 Determination of unusgeble fuel supply and fuel system
operation on low fuel.

(a) The unusable fuel supply for each taenk shall be estab-
iished as not less than the quantity at which the first evidence of
malfunctioning occurs under the conditions specified below (see also
g 03.423). 1In the case of airplanes equipped with more than one fuel
tank, any tenk which is not required to feed the engine in all of the
conditions specified below need only be investigated for those flight
conditions in which it shall be used and the unusable fuel supply for
the particular tenk in question shalli then be based on the most ecritical
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of those conditions which are found to be amnlicable. 1In all such cases,
information regarding the conditions under which the full amount of usable
fuel in the tank can safely be used shall be made available to the oper-
ating personnel bv means of a suitable placard or instructions in the
Approved Operating Limitations.

Upon presentation of the airplane for test, the applicant shall
stioulate the ouantity of fuel with which he wishes to demonstrate com=- -
pliance with tris provision and shall also indicate which of the following
conditions is most critical from the standpoint of establishing the un-
usable fuel suponlr, FHe shall also indicate the order in which the other
conditions are critical from this standpoint:

{1) Ievel flicht at maximum contimous power or the
power recuired for level flight at Vg, whichever is less.

(2) Climb at maximum continuous power at the calculated
best angle of climb at minimum weight.

(3) Rapid application of power and subsequent transition
to best rate of climb following a power-off glide at 1.3 Vsge

(4} Sideslips and skids in level flipht, climb, and glide
under the conditions spacified in (1), (2),and (3) above, of the greatest
severity likely to be encountered in normal service or in turbulent air.

(b) In the case of Utility catepory airplanes, there shall be
no evidence of malfunctioning during the execution of all approved man-
euvers included in the Aporoved Operating Limitations, Durling this test
the quantity of fuel in each tank shall not exceed the gquantity estab-
lished as the unusable fuel supoly, in accordance with (a) above, plus
0.03 gallons for each maximum contimaous horsepovwer for which the air-
plane is certificated.

(c) In the case of Acrobatic category airplanes, there shall
be no evidence of malfunctioning during the execution of all approved
maneuvers included in the Approved Operating Limitations, During this
test the quantity of fuel in each tank shall not exceed that svecified in
(b) above. .

(d) If an engirz can be supnlied with fuel from more than one
tank, it shall be possible to regain the full power and fuel pressure of
‘that engine in not more than 10 seconds (for single-engine airplanes) or
20 seconds (for multi-engine airplanes) after switching to any full tank
after engine malfunctioning becomes apparent due to the deletion of the
fuel supply in any tank from which the engine can be fed, Compliance
with this provision shall be demonstrated in level flight,

(e} There shall be no evidence of malfunctioning during take-
off and elimb for one minute at the calculated attitude of bast angle
of climb at take-off vower and minimum weight., At the beginnming of this
test the gquantity of fuel in each tank shall not exceed that specified
in (b) above.

03.4222 Fuel system hot weather operation. The fuel system shall
be so arranged as to minimize the possibllity of the fermation of vapor
lock in the system under all normal conditions of operation.
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03.4223 ¥low between interconnected tanks. In the case of gravity
feed systems with tanks whose outlets are interconnected, it shall not
be possible for fuel to flow between tanks in quantities sufficient to
cause an overflow of fuel from the tank vent when the airplane is oper-
ated as specified in 8 03.4221(a) and the tanks are full.

03.423 Fuel tanks. Fuel tanks shall be capable of withstanding
withoul fallure any vibration, inertia, fluid, and structural loads to
which they may be subjected in operaticn., Flexible fuel tank liners
shall be of an acceptable tvve. Integral type fuel tanks shall be pro-
vided with adequate facilities for the inspection and repair of the
tank interior. The total usable capacity of the fuel tanks shall not
be less than one gallon for each 7 maximum continuous rated horsepower
for which the airplane is certificated. The unmusable capacity shall
be considered to be the minimum quantity of fuel that will permit come-
pliance with the provisions of § 03,4221, The fuel quantity indicator
shall be adjusted to account for the unusable fuel supply as specified
in 8 03.5222, If the unusable fuel supoly in any tank exceeds 5% of the
tank capacity or 1 gallon, whichever is greater, a placard and a suitable
notation in the Approved Operating Limitations shall be provided to indi-
cate to the flight, personnel that the fuel remaining in the tank when the
quantity indicator reads zerc cannot be used safely in flight, The weight
of the umusable fuel supoly shall be included in the emoty weight of the
airplane,

03.4230 Fuel tank tests.,

{a) Fuel tanks shall be capable of withstanding the following
pressure tests without failure or leakage. These pressures may be applied
in a manner simulating the actual pressure distribution in service:

(1) Conventional metal tanks and non-metallic tanks whose
walls are not supnorted by the airplane structure: A pressure of 3.5
psi or the pressure developed during the maximum ultimate acceleration
of the airplane with a full tank, whichever is greater,

(2) Integral tanks: The pressure developed during the
maximum limit acceleration of the airplane with a full tank, simul-
taneously with the application of the critical limit structural loads.

(3} Non-metallic tanks whose walls are supported by
the airplane structure: Tanks constructed of an acceptable bagice tank
material and type of construction and with actual or simulated support
conditions, shall be subjected to a pressure of 2 psi for the first tank
of a specific design, Subsequent tanks shall be production tested to at
least 0,5 psi. The supporting structure shall be designed for the critical
loads occurring in the flight or landing strength conditions combined with
the fuel pressure loads resul%ing from the corresponding accelerations,
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(b} Tanks with large unsupported or unstiffened flat areas
shall be capable of withstanding the following tests without lezkapge
or failure, The complete tank assembly, together with its suppoorts,
shall be subjected to a vibration test when mounted in a manner sim-
ulating the actual installation, The tank assembly shall be vibrated
for 25 hours at an amolitude of not less than 1/32 of an inch while
filled 2/3 full of water. The frequency of vibration shall be 90% of
the maximum contimuous rated speed of the engine unless some other fre-
quency within the normal overating range of sveeds of the engine is
more critical, in which case the latter soeed shall be emnloved and the
time of test shall be adjusted to accomplish the same number of vi-
bration cycles,

In conjunction with the vibration test, the tank assembly
shall be rocked through an angle of 15° on either side of the hori-
zontal (30° total) about an axis parallel to the axis of the fuselage.
The assembly shall be rocked at the rate of 16 to 20 complete cvcles
per mimte,

(¢) Integral tanks which incorporate methods of construction
and sealing not vreviously substantiated by satisfactory test data or
service experience shall be capable of withstandlng the vibration test
specified in (b) above,

(d) Tanks with non-metallic liners shall be subjected to the
sloshing portion of the test outlined under (b) above with fuel at room
temperature,

In addition, a specimen liner of the same basic construction
as that to be used in the airplane shall, when installed in a svitable
test tank, satisfactorily withstand the slosh test with fuel at a temp-
erature of 1109F,

03.4231 Fuel tank installation.

{a) “The method of support for fuel tanks shall not be such as
to concentrate the loads resulting from the weight of the fuel in the
tanks. Pads shall be provided to orevent chafing between the tank and
its supports. Materials employed for padding shall be non~absorbent or
shall be treated to prevent the abYsorption of fiuids, If flexible tank
liners are emploved, they shall be so supported tﬁat the liner is not
required to withstand fluid loads. Interior surfaces of compartments
for such liners shall be smooth and free of wvrojections which mav cause
wear of the liner unless provisions are made for protection of the liner
at such points or unless the construction of the liner itself provides
such protection.

(b) Fuel tank compartments shall be ventilated and drained to
prevent the accumulation of inflammable fiuids or vapors, Compartments

adjacent to tanks which are an integral part of the airplane structure
shall alse be ventilated and drained.
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{¢) TFuel tanks shall not be located on the engine side of the
firewall, Not less than % of an inch of clear air space shall be pro-
vided between the fuel tank and the firewall. No portion of engine
nacelle skin which lies immediately behind a major air egress opening
from the engine compartment shall act as the wall of an integral tank,
Fuel tanks shall not be located in personnel compartments except in the
case of single-engine airplanes. In such cases fuel tanks whose capacitw
does not exceed 25 gallons may be located in personnel compartments if
adequate ventilation and drainage is provided. In all other cases, fuel
. tanks shall be isolated from personnel compartments by means of fume and
fuel proof enclosures,

03.4232 Tuel tank construction,

03.42320 Fuel tank expansion space. Fuel tanks shall be provided
with an expansion svace of not less than 24 of the tank capacity, unless
the tank vent discharges clear of the aircraft in which case no exnansion
space will be required. It shall not be possible inadvertently to fill
the fuel tank exvansion space when the airplane is in the normal ground
attitude.

03.42321 Fuel tank sump.

(a) Tach tank shall be provided with a drainable sump having
a capacity of not less than 0.25% of the tank capnacity or 1/16 of a gallon,
whichever is greater. The sump may be dispensed with if the fuel system
is provided with a sediment bowl that will permit visual ground inspection
for accumilations of water or other foreilpgn material. The sediment bowl
shall also te readily accessible for drainage. The capacity of the sedi-
ment chamber shall not be less than one ounce per each 20 gallons of the
fuel tank capacity.

(b) If a fuel tank sump is provided, the capacity specified
above shall be effective with the airplane in the normal ground attitude,

(¢} If a separate sediment bowl is provided, the fuel tanic
outlet shall be s¢ located that water will drain from all portions of
the tank fto the outlet when the airplane is in the ground attitude.

03.42322 Fuel tank filler connection, Fuel tank filler connections
shall be marked as specified in & 03.6121. _

Provision shall be made to prevent the entrance of spilled fuel into
the fuel tank commartment or any portions of the airplane other than the
tank itself., The filler cap shall provide a fuel tight seal for the main
filler opening. However, small openings in the fuel tank cap for venting
vurposes or to nermit passage of a fuel gauge through the cap shall be
permissible,
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03,42323 Fuel tank vents and carburetor vapor vents.

(a2} PFuel ifanks shall be vented From the top portion of the
excansion space. Vent outlets shall be so located and constructed as to
minimize the possibility of their belng obstructed by ice or other foreign
matiter. The vent shall be so consiructed as ito preclude the possibility
of syvhoning fuel during normal operation. The vent shall be of suffi-
cient size to permit the ranid relief of excessive differences of pressure
between the interior and exterior of the tank, Air spaces of tanks whose
outlets are interconrected shall also be interconnected. There shall be
no undrainable points in the vent line where moisture may accumulate with
the airplane in either the ground or level flipht attitude. Vents shall
not terminate at points where the discharge of fuel from the vent out-
let will constitute a fire hazard or from which fumes may enter persomnel
compariments, _

(b) Carburetors which are provided with vapor elimination con-
nections shall be provided with a vent line which will lead vavors back
to one of the airplane fuel tanks, If more than one fuel tank is pro-
vided and it is necessary to use these tanks in a definite sequence for
any reason, the vaoor vent return line shall lead back to the fuel tank
which must be used first unless the relatlive capacities of the tanks are
such that return to another tank jis preferable,

03.h2325-A Fuel tank vents for acrobatic category airplanes. TIn the
case of acrobatic type airplanes, provision shall be made to prevent ex-
cessive loss of fuel during acrobatic maneuvers including short pericds
of inverted flight, It shall not be possible for fuel to sypbhon from the
vent when normal flight has been resumed after having executed any acro-
batic maneuver for which the airolane is intended.

03.42325 Puel tank outlet. The fuel tank outlet shall be pro-
vided with a screen of from 8 to 16 meshes per inch., If a finger strainer
is used, the lensth of the strainer shall not be less than }} times the out-
lef diameter. The diameter of the strainer shall not be less than the

diameter of the fuel tank outlet. Finger strainers shall be accessible
for inspection and cleaning.

03.h2}y Fuel pump and pump installation.

{(a) 1If fuel pumps are provided to maintain a supply of fuel to
the engine, at least one pump for each engine shall be directly driven by
the engine. Fuel pumps shall be adequate to meet the flow requirements
of the applicable portions of § 03.L4220 and its related sections.

(b} Emergency fuel pumps shall be provided to vermit supolving
all engines with fuel in case of the failure of any one engine-driven
pump unless the engine-driven pumps have been approved with the enpines,
in which case emergency pumps need not be provided, Similarly, if an
engine fuel injection vump, which has been certificated as an integral
part of the engine is used, an emergencv pump will not be required. Emer-
fency pumps shall be capvable of complving with the same flow requirements
as are prescribed for the main oumps. Hand emergency pumps shall not
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require excessive effort for their continued operation at the rate of &0
complete cycles (120 single strokes) per minute, PBmergency pumps shall
be available for immediate use in case of the failure of any other pump.

03.L25 TFuel system lines, fittings, and accessories. Fuel lines
shall be installed and supported in a manner that will prevent excessive
vibration and will be adequate to withstand loads due to fuel pressure
and accelerated flight conditions. Iines which are connected to com=-
ponents of the airplane between which relative motion may exist shall
incorporate provisions for flexibility. Flexible hose shall be of an
acceptable type. '

03,4251 TFuel valves,

(a) Means shall be provided to permit the flight persomnel to
shut off rapidly the flow of fuel to any engine individually in flight.
Valves provided for this purpose shall be located on the side of the fire-

‘wall most remote from the engine.

(b) Shut-off valves shall be so constructed that it is possibls
for the flight personnel to reopen the valves rapidly after they have
once been closed.

{c) Valves shall be provided with either positive stops or
feel in the on and off positions and shall be supported in such a manner
that loads resulting from their operation or from accelerated flight con-
ditions are not transmitted to the lines connected to the valve, Valves
shall be so installed that the effect of gravity and vibration will tend
to turn their handles to the open rather than the closed positicn.

03.h252 Fuel strainer. A fuel strainer shall be provided between
the fuel tank outlet and the carburetor inlet. If an engine-driven fuel
punmp is provided, the strainer shall be located between the tank outlet
and the engine driven pumo inlet. The strainer shall be accessible four
drainage and cleaning, and the strainer screen shall be removable,

03,426 Tuel system drains, Drains shall be provided to permit
safe drainage of the entire fuel system and shzall incorporate means for
locking in the closed position,

03.L27 Fuel system instruments. See § 03,51 and & 03,522 through
g 03.5223.

03,13 (il system, Each engine shall be provided with an independent
0il svstem capable of supplying the engine with an ample quantity of oil
at a temperature not exceeding the maximum which has been established as
safe for continuous operation, The oil capacity of the system shall not
be less than one gallon for every 25 gallons of fuel capacity. However,
in no case shall the oil capacity be less than one gallon for each 75
maxirmm contimous horsepower of the engine(s) involved unless lower
quantities can be substantiated.
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03,430 0il cooling. See § 03.LL and its related sections,

03,431 011 tanks, Oil tanks shall be capable of withstanding with-
out failure all vioration, inertia, and fluid loads to which they may be

subjected in operation, ¥Flexible oil tank liners shall be of an acceptable
type.

03,L4310 0il tank tests. Oil tank tests shall be the same as fuel
tank tests (see ® 03,1730} exceot as follows:
(a) The 3.5 psi pressure specified in § 03,4230(a) shall be
S pounds psi.
{b) 1In the case of tanks with non-metallic liners, the test
fluid shall be oil rather than fuel as specified in § 03.4230(d) and the

slosh test on a specimen liner shall be conducted with oll at a temp-
erature of 250CF,

03.4311 0il tank installation., See § 03,4231(a) and (b).

03.1312 0il tank construction.

03.143120 0il tank expansion space. 01l tanks shall be orovided with
an expansion space of not less than 107 of the tank capacity or % gallon,
whichever is greater., It shall not be possible inadvertently to fill the
o0il {ank expansion space when the airplane is in the nomal ground attitude.

03,43121 0il tank filler conmnection. 0il tank filler connections
shall be marked as specified in 8 03,0121,

03.L3122 0il tank vent. 01l tanks shall be vented to the engine
crankcase from the too of the expansion space in such a manner that the
vent connection is not covered by oil under any normal flight conditions.
(il tank vents shall be so arranged that condensed water vapor that may
freeze and obstruct the line cannot accumulate at any peint.

03.43122-4 ©il tank vents for acrobatic category airplsnes. In the
case of acrobatic tyve airplanes, provision shall be made to prevent

hazardous loss of o0il during acrobatic maneuvers including short periods
of inverted flight.

03.h3123 (il tank outlet. The oil ‘tank outlet shall not be enclosed
or covered by any screen or other guard that may impede the flow of oil,
The diameter of the o0il tank outlet shall not be less than the diameter
of the engine oil pump inlet. (See also 8§ 03,436).

03.L32 0il system lines, fittings, and accessories. O0il lines shall
comply with the provisions of 8 03,425 except that the inside diameter of
the engine oil inlet and outlet lines shall not be less than the diameter
of the corresponding engine oil pump inlet and outlet,
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03. 04321 (il valves. See 8 U3..49.

03,4322 0il radiators. 0il radiators and their supports shall be
capable of withstanding without failure any vibration, inertia, and oil
pressure loads to which they may normally be subjected. -

03,4327 0il filters, If the engine is eduipoved with an oil filter,
the filt:r shall be constructed or installed in such a manner that com-
vlete hlocking of the flow through the filter element will not jeonardize
the continued operation of the engine o0il supply system.

03,433 0il system drains. Drains shall be provided to permit safe
drainage of the entire oll system and shall incorporate means for positive
locking in the closed nosition, :

73,434 Engine breather line. Engine breather lines shall be so
arranged that condensed water vapor which may freeze and obstruct the
line cannot accumnlate at any point., Breathers shall discharge in a
location which will not constitute a fire hazard in case foaming occurs
and s¢ that oll emitted from the line will not impinge upon the pilot's
windshield., The breather shall not dischsrge into the englne air ine
duction systen.

03.h3L~A Engine breather lines for acrobatic category airplanes:
In the case of acrobatic type airplanes, oprovision shall be made to pre-
vent excessive loss of oll from the breather during acrobatice maneuvers
including short periods of inverted flight.

03,135 011 system instruments., See § 03,51, 8 03.522 through
8 03,5221 and & 03.522l. I . U

03.436 Proneller feathering system. If the propeller feathering
system 1s dependent upon the use of the engine oil supply, provision shall
be made to trap a quantity of oil In the itank in czse the supply becomes
depleted due to failure of any portion of the lubrieating system other
than the tank itself. The quantity of o0il so trapped shall be sufficient
40 accomplish the feathering operation and shall be available only to the
feathering pump., The ability of the svstem to accomplish feathering when
the supply of oil has fallen to the above level shall be demonstrated,

03.hlt Cooling. The power plant cooling provisions shall be capable
of maintaining the temperatures of all power plant components, engine
parts; and engine fluids (0il and coolant), at or below the maximum es-
tablished safe value under crltlcal condltlons of ground and filight
overation,

03.440 Cooling tests. Compliance with the provisions of § 03,4k
shall be demonstrated under critical cround, water, and flight operating
conditions, If the tests are conducted under conditions that deviate from
the highest anticipated summer air temperature (see 8 03.4400), the re-
corded power onlant - temperatures shall bhe corrected in accordance with the
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provisions of § 03,LLOY and § 03,4402, The corrected temperatures de-
termined in this manner shall not exceed the maximum established safe
values, The fuel used during the cooling tests shall be of the minimum
octane number aporcved for the engines involved, and the mixture settings
shall be those used in normal overation, The test vrocedures shall be as
outlined in § 03,4403 and § 03.440k,

03.400 Maximum anticipated summer air temperatures, The maximum
anticipated summer alr temperature enall be considered to Le 100°F at sea
level and to decrease from this value at the rate of 3.6°% per thousand
feet of altitude above sea level,

03.Ll01 Correction factor for cylinder head, oil inlet, carburetor
air, and engine coolant inlet temperatures, 1Inhese tempsaratures shall be
corrected by adding the difference between the maximum anticipated summer
air temperature and the temperature of the ambient air at the time of the
first occurrence of maximum nead, air, oil, or coolant temperature re-
corded during the cooling test. A correction factor other than 1.0 may
be employed if it can be demonstrated to be applicable,

03.hh02 Correction factor for cylinder barrel temperatures. Cylinder
barrel temperatures shall be corrected by adding 1.7 of the difference
between the maximm anticipated summer air temperature and the temper-
ature of the ambient air ai{ the time of the first occurrence of the maxi-
mum cylinder barrel temperature recorded during the cooling test. A

correction fantor other than 0.7 may be emploved if it can bhe demonstrated
to be applicablea,

03.4403 Cooling test procedure for single-engine airplenes. This test
$hall be conducted Dy Stabilizing emgine te-nara-ras in flirht and then
starting at the lowest nracticable altitude and cilimhine for one minute
at take-off power., At the end of one minute, the climb shall be con~
tinued at maximum continuous power until at least S rinutes after the
occurrence of the highest temperature recorded. The climb shall not be
conducted at a speed greater than the best rate-nf-climb speed with maxi-
mm continuous power unless:

(2) the slope of the flight path at the speed chosen for the
cooling test is equal to or greater than the minimm required angle of
climb (see § 03.123(a)), and

(p) a crlinder head temperature indicator is provided as
specified in 8 03,5223,

3.0k Cooling test procedure for multi-enrine airplanes.
(a) Airplanes which meet the minimum one-engine inoperative
climb performance specified in B 03.123(b): The engine cooliag test for
these airplanes shall be conddcted with the airplane in the configuration
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specified in § 03.123(b) except that the operating engine(s) shall
be operated at their maximm continuous power or at full throttle
when above the critical altitude. After stabilizing temperatures
in flight, the ciimb shall be started at the lower of the two fol-
lowing altitudes and shall be continued until at least 5 minutes
after the highest temperature has been recorded:

{1) 1000 feet below the engine critical altitude or at the
lowest practicable altitude (when applicable).

(2) 1000 feet below the altitude at which the single-
engine inoperative rate of climb is O.O?VSOZ,

The climb shall be conducted at a speed not in excess of
the highest speed at which compliance with the climb reguirement of
g 03.123(b) can be shown, However, if the speed used exceeds the
Speed for best rate of climb with one engine inoperative, a cylinder
head temperature indicator shall be provided as specified in § 03.5225,

(b} Airplanes which cannot meet the minimum one-engine
inoperative climb performance specified in 8 03.123~(b): The engine
cooling test for these alrnlanes shall be the same as in (&) above
except that, after stabilizing temperatures in flight, the climb
(or descent, in the case of alrplanes with zero or negative one-
engine inoperative rate ¢f climb) shall be commenced at as near sea-
level as practicable and shall be conducted at the best rate-of-
climb speed (or the speed of minimum rate of descent, in the case
of airplanes with zero or negative one-engine inoverative rate of
climb),

03.Lh1 Tiquid cooling systems. FEach liquid cooled engine shall
be provided with an independent cooling system. The coolant system
shall be so arranged that nc air or wvapor can be trapped in any por-
tion of the system, except the expansion tank, either during filling
or during operation.

03.410 Coolant tank, A coolant tank shall be provided. The
tank capacity shall not be less than one gallon plug 10% of the
cooling system capacity, Coolant tanks shall be capable of with-
standing without failure all vibration, inertia, and fluid loads
to which they may be subjected in operation. Coolant tanks shall
be provided with an expansion space of not less than 10% of the
total coolant system capacity. It shall not be possible inadver-
tently to fill the exnansion space with the airplane in the normal
ground atititude.

03.44100 Coolant tank tests. Coolant tank tests shall be the
same as fuel tank tests (see B 03.4230) except as follows:
(2) The 3,5 psi pressure test of 8 03,4230(a) shall be
revlaced by the sum of the pressure developed during the maximum
ultimate acceleration with a full tank or a pressure of 3.5 psi,
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whichever is greater, plus the maximum working pressure of the
system,

(b} In the case of tanks with non-metallic liners, the
test fluid shall be coolant rather than fuel as specified in
8 03,4230(d), and the slosh test on a specimen liner shall be con-
ducted with coolant at operating temperature.

03.44101 Coolant tank installation. GCoolant tanks shall be
supported in 2 mamer that distributes the tank loads over a large
portion of the tank surface, Pads shall bé provided to prevent
chafing between the tank and the support. M¥aterial used for padding
shall be non-absorvent or shall be treated to prevent the absorption
of inflammable fluids,

03.11102 Coolant tank filler connection. Coolant tank filler
connections shall be marked as specified in ® 03.6121, Provisions
shall be made to prevent the entrance of spilled coolant into the
coolant tank compartment or any portions of the airplane other than
the. tank itself. Recessed coolant filler connections shall be
drained and the drain shall discharge clear of all portions of the
airplane .

03.1dA1 Coolant lines, fittings, and accessories. Coolant lines
shall comply with Ghe provisions of 8 03.425 exceot tnat the inside
diameter of the engine coolant inlet and outlet lines shall not be

less than the diameter of the corresponding engine inlet and outlet
connections,

03.14111 Coolant radiators. Coolant radiators shall be capable
of withstanding without failure any vitration, inertia, and coolant
pressure loads to which they may normally be subjected. Radiators
shall be supported in a manner that will permit expansion due to
operating temperatures and that will prevent the transmittal of harm-
ful vibration to the radiator. If the coolant employed is inflam-
mable, the air intake duct to the coolant radiator shall be so
located that flames issuning from the naeelle in case of fire cannot
impinge upon the radiator.

03.4412 Coolant system drains, One or more drains shall be
provided to permit drainage o:i the entire coolant system, including
the coolant tank, radiator, and the engine, when the airplane is in
the normal ground attitude. Drains shall discharge clear of all
portions of the airplane and shall be provided with means for posi-
tively locking the drain in the closed position. Coolant system
drains shall be accessible.

03,kl13 Coolant system instruments, See § 03,51, § 03,522
through & 03.5221, )
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03.5 Induction system. The engine air induction system shall per-
mit supplying an adequate quantity of air to the engine under all con-
ditions of operation,

Each engine ghall be provided with at least 2 separate air intake
sources except that, in the case of an engine equipped with a fuel in-
jector, only one air intake source need be provided if the air intake,
opening or passage is unobstructed by a screen, filter, or other part on
which ice may form and so restrict the airflow as to adversely affect
engine operation, Primary and alternate air intakes may open within the
cowling only if that portion of the cowling is isolated from the engine
accessory section by means of a fire resistant disphragm, Alternate air
intakes shall be located in a sheltered position. Supplying alr to the
engine through the alternate air intake system or the carburetor air
pre-heater shall not result in the loss of excessive power 1n addition to
the power lost due to the rise in the temperature of the air,

03.150 Induction system de-icing and anti-iecing provisions. The
engine alr induction system shall incorporate means for the prevention
and elimination of ice accumulations in accordance with the following
prov1sions. It shall be demonstrated that compliance with the provisions
outlined in the following paragraphs can be accomplished when the air-
plane is operating in air at a temperature of 30°F when the air is free
of visible moisture, ILesser values may be used if properly substantiated.

(a) Airplanes equipped with sea level engines employing con-
ventional venturi carburetors shall be provided with a preheater capable
of providing a heat rise of 90°F when the engine is operating at 75% of -
its maximum continuous power.

(b) Airplanes equipped with altitude engines employing con=-
ventional venturi carburetors shall be provided with a preheater capable
of providing a heat rise of 120°F when the engine is operating at 75%
of its maximum continuous power.

(¢) Airplanes equipped with altitude engines employing car-
buretors which embody features tending to reduce the possibility of ice
formation shall be provided with a preheater capable of providing a heat
rise of 100°F when the engine is operating at 60% of its maximum contin-
uous power, However, the preheater need not provide a heat rise in ex-
cess of LOOF if a fluid de-icing system complying with the provisions of
§ 03,4501 through & 03,4503 is also installed.

03,4501 Carburetor de~icing fluid flow rate, The system shall be
capable of providing each engine with a rate of fiuid flow, expressed in
pounds per hour, of not less than 2.5 multiplied by the square root of
the maximum continuous power of the engine. This flow shall be available
to all engines simultaneously. The fluid shall be introduced into the
air induction system at a point close to, and upstream from, the car-
buretor. The fluid shall be introduced in a manner to assure its equal
distribution over the entire cross section of the induction system air
passages.
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03.L502 Carburetor fluid de-icing system capacity. The fluid de-
icing system capacity shall not be less than that required to provide
fluid at the rate specified in 8§ 03.4501 for a time equal to 3% of the
maximum dndurance of the airplane. However, the capacity need not in
any case exceed that required for 2 hours of operation nor shall it be
less than that required for 20 minutes of operation at the above flow
rate. If the available preheat exceeds 50°F but is less than 100°F, it
shall be permissible to decrease the capacity of the system in pro-
portion to the heat rise available-in excess of 50°F,

03,4503 Carburetor fluid de-icing system detail desien. Carbur-
etor fluid de-icing systems shall comnly with provisions for the design
of fuel systems, except as heretofore svecified, unless such provisions
are manifestly inapplicable.

03.451 Carburetor air preheater design. Means shall be provided to
assure adequate veniilation of the carburetor air preheater when the
engine is being operated in cold air., The preheater shall be constructed
An such a manner as to permit inspection of exhaust manifold parts which

it surrounds and also io permit inspection of critical portions of the
preheater itself,

03.452 Induction system ducts. Induction system ducts shall be
provided with drains which will prevent the accumulation of fuel or
moisture in all normal ground and flight attitudes. No open drains
shall be located on the pressure side of turbo-supercharger installations,
Drains shall not discharge in a location that will constitute a fire
hazard. Ducts which are connected to components of the airplane be=-

tween which relative motion may exist shall incornorate provisions for
flexibility.

03.453 Induction system screens, If induction system screens are
employed, they shall be located upstream from the carburetor, It shall
not be possible for fuel to impinge upon the screen. Screens shall not
be located in portions of the induction system which constitute the only
passage through which air may reach the engine unless the available pre-
heat is 100°F or over and the screen is so located that it can be de-
iced by the application of heated air. De-icing of screens by means of
alcohol in place of heated air shall not be considered acceptable.

03.46 Bxhaust system., The exhaust system shall be constructed and
arranged 1n such 2 manner as to assure the safe disposal of exhaust gases
without the existence of a hazard of fire or carbon monoxide contamination
of air in personnel compartments,

Unless suitable precautions are taken, exhaust system parts shall
ot be located in close mroximity to portlons of any systems carrying
inflammable fluids or vapors nor shall they be located under portions of
such systems which may be subject to leakage. All exhaust system compon-
ents shall be separated from adjacent inflammable portions of the airvlane




which are outside the engine compartment by means of fire resistant
shields. ExHhaust gases shall not be discharged at a location that will
cause a glare seriously affecting pilot visibility at night, nor shall
tl.zy discharge within dangerous proximity of any fuel or oil system
drains. All exhaust system components shall be ventilated to prevent
the existence of points of excessively high temperature,

03.460 Exhaust manifold. Exhaust manifolds shall be made of heat
and corrosion resistant materials and shall incorporate provisions to
prevent failure due to their expansion when heated to operating temp-
eratures, Exhaust manifolds shall be supported in a manner adequate %o
withstand all vibration and inertia loads to which they may be subjected
in operation. Portions of the manifold which are connected to components
between which relative motion may exist shall incorporate provisions for
flexibility,

03.1161 Exhaust heat exchangers, Exhaust heat exchangers shall be
constructed and installed in such & manner as to assure their ability
to withstand without failure all vibration, inertia, and other loads
to which they may normally be subjected, Heat exchangers shall be con-
structed of materials that are suitable for continued operation at high
temperatures and that are adegquately resistant to corrosion due to pro-
ducts contained in exhaust gases,

Provision shall be made for the inspection of all critical portions
of exhaust heat exchangers, particularly if a welded construction is
employed. Heabt exchangers shall be ventllated under all conditions in
which they are subject to contact with exhaust gases,

03,4610 Exhaust heat exdhangefs used in ventilating air heating
systems, Heat exchangers of this type shall be so constructed as to
preclude the possibility of exhaust gases entering the ventilating air.

03.47 Firewall and cowling.

03.470 Firewalls, All engines and auxiliary power plants which are
intended for operation in flight shall be isolated from the remainder of
the airplane by means of fire resistant bulkheads unless they are located
in a nacelle that is remote from the remainder of the airplane and con-
tains no fuel tanks,

03.4700 Firewall construction. The firewall shall be constructed
in such a mamner as to minimize the passage of air, fluids, or flame from
the engine compartment to other portions of the airplane. All openings
in the firewall shall be sealed with close fitting fire resistant grome-
mets, bushings, or firewall fittings,

Firewalls shall be constructed of fire resistant material capable
of withstanding a flame temperature of 2000°F for 15 mimutes without
flame penetration and shall be protected against corrosion, The folw
lowing materials have been found to comply with this requirement.

(2) Heat and corrosion resistant steel 0,015 inches thick
(b) Iow carbon steel, suitably protected against corrcsion,
0.018 inches thick
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03.471 Cowling, Cowling shall be constructed and supported in such
a marner as to be capable of resisting all vibration, inertia, and air
loads to which it may normally be subjected, Provision shall be made to
permit rapid and complete drainage of all portions of the cowling in all
norma2l ground and flight atlitudes., Drains shall not discharge in lo-
cations constituting a fire hazard,

Cowling shall be constructed of non-inflammable material. All por-
tions of the airplane lying behind openings in the engine compartment
cowling shall also be consiructed of non-inflammable materials for a
distance of at least 2L inches aft of such openings, Portions of cowling
which are subjected to high temperatures due to proximity to exhaust

system ports or exhaust gas impingement shall be constructed of heat
resistant material,

03,48 Power plant controls and accessories.

03.L480 Power plant controls, Power plant controls shall comply with
the provisions of § 03,3802 with respect to direction of motion and shall
comply with the provisions of & 03,6102 with respect to marking. Con-
trols shall maintain any necessary position without constant attention
by the flight persomnel and shall not tend to creep due to control loads
or vibration, Flexible controls shall bs of an acceptable type. Controls

shall have adequate strength and rigidity to withstand operating loads
without failure or excessive deflection.

03,4800 Throttle controls., A throttle control shall be provided
to give independent control for each engine. Throttle controls shall
afford a positive and immediately responsive means of controlling the
engine(s), Throttle controls shall be grouped and arranged in such a
manner 2s to permit separate conirol of each engine and also simultan-
eous control of all engines,

03.14801 Ignition switches. Ignition switches shall provide control
for each ignition circuit on each engine. Means shall be provided for
quicklr shutting off all ignition on multi-engine airplanes, by the grouping
of switches or by providing a master ignition control, If a master con-
trol is provided, suitable means shall be incorporated to prevent its in-
advertent operation,

* 03,4802 Mixture controls, If mixture controls are provided, a
separate control shall be provided for each engine, The controls shall
be grouped and arranged in such a manner as to permit separate control
of each engine and also simultaneous.control of all engines,

03.4803 Propeller speed and pitch controls., (See alse ¥ 03,41112(a)).
If propeller speed or oitch controls are provided, a separate control
shall be provided for each propeller. The controls shall be grouped and
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arranged in such a manner as to permit control of the propellers sep-
arately and together. The controls shall permit ready svnchronization
of all propellers on multi-engine airplanes.

03,48030 Propeller feathering controls, If proveller feathering
controls are provided, a separate control shall be provided for each
propeller. Propeller feathering controls shall be provided with means
to prevent inadvertent eperation.

03.480; Fuel system controls, See 8 03.14251(c).

03,1805 Carburetor air preheat controls, Separate controls shall
be provided to regulate the temperature of the carburetor air for each
engine,

03.1i81 Power plant accessories. Engine-driven accessories shall
be of a type satisfactory for installation on the engine involved and
shall utilize the provisions made on the engine for the mounting of such
units, Items of electrical equipment subject to arcing or sparking shall
be installed so as to minimize the possibility of their contact with any
inflammable fluids or vapors which may be present in a free state,

03,4810 Engine ignition systenms,

(a) Battery ignition systems shall be supplemented with a gen-
erator which is automatically made avallable as an alternate source of
electrical energy to permit continued engine operation in the event of
the depletion of any battery,

{(b) The capacity of batteries and generators shall be sufficient
to meet the simultaneous demands of the engine ignition system and the
greatest demands of any airplane electrical system components which may
draw electrical energy from the same source, Consideration shall be given
to the condition of an inoperative generator and to the conditon of a
completely depleted battery when the generator 1s running at its normal
operating speed. If only one battery is provided, consideration shall
also be given to the condition in which the battery is completely de-
vleted and the generator is overating at idling speed,

{¢) Means shall be provided to warn the appropriate flight
personnel if malfunctioning of any part of the electrical system is
causing the continuous discharging of a battery that is necessary for
engine ignition.(See § 03,4801 for ignition switches).

03.49 Power plant fire vprotection. Suitable means shall be provided
to shut off the flow in all lines carvving inflammable fluids into the
engine compariment,
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03.5 EQUIPMENT

03.50 General. The equipment specified in § 03,51 shall be the
minimum Installed when the airplane is submitted to determine its compli-
ance with the airworthiness reguirements, ©Such additional equipment as
is necessary for a specific tvpe of operation is specified in other per-
tinent Parts of the CAR, but where necessary, its installation and that
of the items mentioned in 8 03,51 is covered herein.

03.500 Functional and installational requirements. Each item of
equipment which is essentlal to the safe operation of the airplane shall
be of 2 type and design found to be satisfzctory by the Administrator,
shal]l be proverly installed, shall function satisfactorily, and shall
be adequately labeled as to its identification, function, or operational
limitations, or any combination of these, whichever is applicable., Items
of equivment for which type certification is required shall have been
certificated in accordance with the provisions of Part 15 (or previous
regulations) and such other Parts as may be applicable,

03.51 BRequired basic equipment, The following table shows the re-
quired basic equipment 1tems necessary for type and airworthiness cer-
tification of an airplane:

(2) Flight and navigation instruments:
(1) Air speed indicator (See B 03,5210)
(2) Altimeter
{3} Magnetic direction indicator (See 8 03,5213)

(b) Power plant instrments:

(b-1) For each engine or tank:
(1) Fuel quantity indicator (See § 03,5222)
(2) 01l pressure indicator
(3) 0%l temperature indicator
(k) Tachometer

(b=2)} For each engine or tank when required in reference sections
(1) Carburetor air temperature indicator (See § 03,5226)
{2) Coolant temperature indiecator, liguid cooled engines
(3} Cylinder head temperature indicator (See 8 03.5225)
(L) Tuel pressure indicator, pump-fed engines
(S) Hanifold pressure indicator for altitude engines
(6) 0il quantitvy indicator (See 8 03,.5224)

(¢} Electrical equipmepnt: (when required by reference section)
(1) Master switch arrangement (See § 03.532)
(2) Adequate source(s) of electrical energy (See 8 03,530

and § 03,531)

(3) FElectrical protective devices (See 8§ 03.533)

{(d) Miscellaneous equipment:
(1) Certificated safety belts for all occupants (Part 15)
(2) Aporoved Operating Limitations (See 8§ 03.62)

03.52 Instruments - installation,
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03.520 General,

03,5200 Arrangement and visibility of instrument installations.
(a) Flight, navigation, and power plant instruments for use
by each pilot shall be easily visible to him,
(b} On multi-engine airplanes, identical power plant  instru-
menis for the several engines shall be so located as to prevent any miSe
leading impression as to the engines to which they relate.

03,5201 Instrument panel vibration characteristics, The vibration
characteristics 6?’instrumeqt nanal shall not be such as to cause the
accuracy of the instruments to be inadequate or to cause damage to them,

03,521 Flight and navigation instruments.

03,5210 Airspeed indicating system. This system shall be-so in-
stalled that the airspeed indicator shall indicate true airspeed at sea
level under standard conditions to within an allowable installational
error of not more than plus or mimus 3% of the calibrated air speed or
5 mph, whichever is greater, throughout the operating range of the air-
plane from Vo to 1.3 Vs and with flaps both up and down at the latter
speed,

03.5211 Airspeed indicator marking, The airspeed indicator shall
be marked as specified iIn 8§ 03,6100,

03,512 Static air vent system. All instruments provided with static
air case connections shall be so vented that the influence of airpiane
speed, the opening and closing of windows, air flow variation, moisture,
or other foreign matter will not seriously affect their accuracy.

03.5213 Magnetic direction indicator. The magnetic direction indi-
cator shall be so installed that its accuracy shall not be excessively
affected by the airplane's vibration or magnetic fields. After the di-
rection indicator has been compensated, the installation shall be such
that the deviation in level flight does not exceed 10° on any heading,

A suitable calibration nlacard shall be vrovided as specified in § 03.6101.

03.521L Autonmatic nilot system. If an antomatic vilot system is
installed:

(a) The actuating (servao) devices shall be of such design
that they carn, when necessary, be posilively disengaged from operating
the control system or be overpowered by the human pilot to enable him
to maintain satisfactory control of the airplane.

(b) A satisfactory means shall be provided to indicate
readily to the pilet the aligmment of the actuwating device in relation
to the control system which it operates, except when automatic svnchro-
nization is provided,
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(e¢) The manmally overated con*rol(s) for the svstem's operation
shzl]l be readily accessihle o the »nilot.

(d) The autonatic pilot system shall be of such cdesign and so
adjusted that it cannot oroduce loads in the control system and surfaces
rreater than those for which they were designed.

03.5215 Oyroscovic indicators (air-driven tvpe)., All air-driven
cvroscopic instruments instelled in airplanes which are certificated for
"Tnstrument Flight Oovesratisns" shall derive their energv from 2 reliable
suction source of surficient canacity to maintain their required accuracy
at all speeds above the ~est rate-of=climb sveed. In addition the svys-
tem shall be so installed as *“o oreclude malfuncticuiie due to rain, oil,
etc, (n muidti-enpiie airplanes, the following detzil requirements shall
be aprlicablet

(a) Two sources actuated by separate means shall be provided,
either one of which shall be of sufficient capacity to overate, at the
service ceiling of the airmlane in normal crmising condition, all of the
air-driven gvroscopic instruments with which the airplane is eguipped,

(b) A suitable means shall be orovided in the attendant ir-
stallation where the source lines connect into a common line to select
either suction air source for the proner functioning of the instruments
should failure of one source or a breakape of one source line occur. When
an auvtomatic means to vermit simultaneous air flow is vrovided in the
svstem, a suitable method for maintaining suction shall be provided. In
order to indicate which source of energy has failed, a wvisual means shall
be provided to indicate this condition to the flight crew.

03.5216 Suction pauge. When required by § 03.5215(b), the suction
guage or equiwvalent shall be so ins*alled as to indicate readily to the
flight crew while in fliprht, which source of suction is being abplied to
the air-driven iypes of gyroscopic instruments,

03.522 Power plant instruments.

03.5220 _Operational narkinrs. Instruments shall be marked as
specified in 8 03,6102,

03,5221 Instrument lines, Power plant instrument lines shall comnly
with the provisions of 8 23,425, 1In addition, instmment lines carrving
inflammable fluids or gases under nressure shall be provided with re-
stricted orifices or equivalent safety devices at the source of the nres-
sure to orevent escape of excessive fluid or pas in case of line failure,

03,5222 PFuel quantity indicator. Means shall be provided to indi-
cate to the flieht personnel the quantity of fuel in each tank during
flight., Tanks whose outlets and air spaces are intercomnected may be
considered as one tank and need not be orovided with separate indicators,
Exposed sight gauges shall be so installed and suarded as to ovreclude the
possibility of breakage or damape, Fuel quantity indicators shall be
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calibrated to read zero during level flirht when the quantity of fuel
remaining in the tank is equal tc the unusable fuel supnly as deflned

by 8§ 03.4221.

03,5223, Fuel flowmeter system, Yhen a fuel flowmeter system is
installed in the fuel line(s), the metering component shall be of such
design as to include a suitable means for bvepassing the fuel suoply in
the event that malfunctioning of the nmetering comnonent offers a severe
restriction to fuel flow,

03.522ly 0il quantity indicator. Cround means, such as a stick
guage, shall be provided to indicate the quantity of oil in each tank,
If an oil transfer system or a reserve oil supply system is installed,
means shall be provided to indicate to the flight personnel the quan—
tity of o0ll in each tank during flight.

03.5225 Cylinder head temnerature indicating system for aircooled
engines. A cylinder head temperature indicator shall be provided for
each engine on airplanes equipned with cowl flaps. In the case of air-
planes which do not have cowl flaps, an indicator shall be provided if
compliance with the provisions of § 03,lL) is demonstrated at a speed
in excess of the speed of best rate of c¢limb (one engine inoperative on
mlti-engine airplanes).

03.5226 Carburetor air temperature indicating system. A carburetor
air temperature indicating syvstem shall be vrovided for each altitude
engine equipped with a preheater that is capable of providing a heat rise
in excess of GO9F.

03.53 Electrical systems and eguipment - instasliation. Electrical
systems in &irplenes shall be free from hazards in themselves, in their
method of operation, and in their effects on other parts of thé dIrplane.
Electrical equipment shall be of a tvpe and design adequate for the use
intended. Electrical systems shall be installed in such a manner that
they are suitably protected from fuel, oil, water, other detrimental
substances, and mechanical damare.

Ttems of electrical equipment reguired for a Sp901fic type of
operation are listed in other pertinent Parts of the CAR,

03,530 Batteries. When an item of electrical equipment which is
essential to the safe oneration of the airplane is installed, the battery
reqirired shall have sufficient cavacity to supoly the electrical vower
necessary for deoendable overation of the connected electrical equimment.,

03.5300 Protection against acid, If batteries are of such a tyve
that corrosive substance may escape during servicing or flight, means
such as a comoletely enclosed comvartment shall he wrovided to prevent
such substances from coming in contact with other parts of the airplane
which are essential to safe operation. Batteries shall be accessible
for servicing and inspection on the pground.
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03,5301 Battery vents. The battery container or comparitment shall
be vented in such manner that gases released by the battery are carried
outside the airplane,

03.531 Generator. Generators shall be capable of delivering their
continuous rated pover.

03.5310 Generator controls., Generator voltage control equipment shall

be capable of denendably regulating the generator output within rated
limits.

03.5311 Reverse current cut-out. A generator reverse current cut-
out shall Thsconnect the generator from the battery and other generators
when the generator is developing a voltage of such value that current suffi-
cient to cause malfunctioning can flow into the generator,

03,532 Master switch, If electrical equipment is installed, a master
switch arrangement snall oe provided which will disconnect all sources of

electrical power from the main distribution system at a point adjacent to
the power sources.

03,5320 Master switch installation, The master switch or 1ts con=-
trols shall be S0 installed that i1t 1S easily discernible and accessible
to a member of the crew in flight,

03,533 Protective devices., If electrical equipment is installed,
protective devices (fuses or circult breskers) shall be inatalled in the
circuits to all electrical equipment except that such items nesd not be
installed in the main circuits of starter motors or in other cirecuits where
no hazard is presented by their omission.

03,5330 Protective devices installation, Protective devices in cir-
cuits essential to safety in fiight shall be so located and identifled that
fuses may be replaced or circuit breakers reset readily in flight,

03.533) Spare fuses. If fuses are used, one spare of each rating
or 507 spare fuses of each rating, whichever is greater, shall be provided.

03,53k Electric cables. If electrical equipment is installed, the
commecting cable used shall be in accordance with recognized standards for
electric cable of a slow burning type and of suitzble capaclty.

03,535 Switches, Switches shall be capable of carrying their rated
current and shall be of such construction that thers is sufficient dis-
tance or insulating material between current carrying parts and the
housing so that vibration in flipght will not cause shorting.
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03,5350 Switch installation, Switches shall be so installed as
to be readily accessible to the approvriate crew member and shall be suit-
ably labeled as to operation and the circuit controlled.

03,536 Instrument lights. If instrument lights are required, they
shall be of such consiruction that there is sufficient distance or in-
sulating material between current carrying parts and the housing so that
vibration in flipght will not cause shorting. They shall provide suffi-
cient illumination to make all instruments, switches, etc., easily read-’
able and discernible respectively,

03.5360 Instrument light installation. Imstrument lights shall bhe
installed in such a manner that thelr direct rays are shielded from the
pilot's eves, Direct rays shall not be reflected from the windshield
or other surfaces into the pilotts eyes,

03.537 landing lights., TIf landing lights are installed, they shall
be of a type acceptable to the Administrator.

?

03,5370 Landing light installation, Landing lights shall be so
installed that there is no dangerous glare visible to the pilot and also
so that the pilot is not seriously affected by halation, They shall be
installed at such a location that they provide adequate illumination for
night landing.

03.538 Position lights. If position lishts are installed, they
shall be of a type certificated in accordance with Part 15 or shall com=
ply with the pertinent provisions of Part 15,

03.5380 Forward position lipght installation. Forward position
lights shall be so Installed that, with the airplane in normal flying
position, the red light is displayed on the left side and the green
light on the right side, each showing unbroken light between two verw
tical planes whose dihedral angle is 110° when measured to the left and
right, respectively, of the airplane from dead ahead., The lights shall
be spaced laterally as far apart as practicable,

03.5381 Rear position light installation. The rear position light
shall ©e mountéed as far alt as practicable and so irstalled that unbroken
light is directed svmmetrically aft in such a manner that the axis of
the maximum cone of illumination is parallel to the flight path, In
addition, the intersection of the two planes forming dihedral angle A

civen in Part 15 shall be vertical.

03.5232 Flashing rear position lights, If red and white flashing
light§ are used, in addition vo meeting the installation requirements
above, they shall be located as close together as possible,
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03.539 Riding light. Then a riding (anchor) light is required for
seaplanes and amphibians, at least one light shall be provided and it
shall be capable of showinrg a white light for at least 2 miles at night
under clear atmospheric conditions.

03.5390 Riding light installation. Riding lights shall be so in-
stalled that they will show the maximun unbroken light practicable when
the airplane is noored or drifting on the water, Externally hung lichtes
are permitted.

03,5 Safety equimment - installation.

03.5L0 Marking., Regnired safety equipment which the crew is expected
to operate at the time of an emergency, such as flares, automatic life raft
releases, etc,, shall be readily accessible and plainly marked as to its
nethod of operation. When such equipment is carried in lockers, compart-

ments, etc., such storage places shall be marked for the benefit of pass-
engers and crew,

03.541 De-icers. When vreumatic de-icers are installed, the install-
ation sha2ll be in accordance with apnroved data. Positive means shall be
provided for the deflation of the vneumatic boots.

03.542 TFlares,

03,5420 Flare requirements. When parachute flares are required, they
shall be of 2 type certificated in accordance with Part 15,

03.5L21 Flare installation. Parachute flares shall be releaceable
from the pilot compartment and so installed that danger from accidental
discharge is reduced to a minirmm. The installation shall be dermonstrated,
in flight, satisfactorily to eject flares except in those cases vhere in-
spection indicates a2 ground test will he adequate, If the flares are

ejected so that recoil loads are involved, structural provisions for such
loads shall be made.

03.543 Safety belis. Safety belts shall be of a tyne certificated
in accordance with Part 15. They shall be so attached that no part of the
anchorage will fail at a lower 1load than that specifiecd in § 03.3811,

03.544 Emergency flotation and signaling equipment.

03.5L40 Reguirenment. An approved life raft or approved life pre-
server when required by Part L3, is one avproved by either the Administratcr,
the Bureau of Varine Inspsction and Navigation, the U. S. Army Alr Forces,
or the Bureau of ieronautics, MNavy Department,
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03.5L41 Installation of rafts and life preservers. When such emer-
gency equivment is required, it shall be so installed as to be readily
available to the crew and passengers. Rafts released automatically or by
the pilot shall be attached to the airplane by means of a line to kesp then
adjacent to the airplane. The strenrth of the line shall be such that it
will break before submerging the empty raft.

03,5412 Signaling device. ‘Signaling devices, when required by Part 43,
shall be accessible, shall function uatlsfactorlly, and be free from any
hazard in their opsration,

03.55 Radio equipment - instariation.

03,550 General. Radio equirment and installations in the airplane
shall be free from hazards in themselves, in their method of operation, and
in their effects on other components of the airplane.

03.56 Miscellaneous equinment - instellation.

03.560 Accessories for mlti-enrine aj~planes. Engine driven access-
ories essential to the safe operation of the airplane shall be so installed
as to continue to operate despite the failure of any one engine,

03,561 Hydraulic systens.

03.5610 General., Hydraulic systems and elements shall be so designed
as to withstand, without exceedine the yield point, any structural loads
which may be imposed in additicn to the hydraulic loads.

03,5611 Tests. Hydraulic systems shall be substantiated by proof
pressure tests. Vhen proof tested, no part of the hydraulic systems shall
fail, malfunction, or exmerience a mermanent set, The proof load of any
system shall be 1.5 times the maxdmum operating nressure of that system,

03,5612 Lines. All hydraulic oil lines carrying inflammable fluids
into a desirnzted fire zone shall be constructed in accordance with g 03.19.

03.5613 Accurmlators. Hrdraulic accumulators or pressurized reser-
volrs chall nct be installed on the engine side of the firewall.
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03.6 OPERATING LIMITATIONS AND INFORMATION

03.6 Opersting limitations and information. Means shall be provided
by which the pilot and other appropriste crew members are adegquately
informed of all operating limitations upon which the type design is based.
Any other information concerning the airplane found by the Administrator
to be necessary for safety during its operation shall also be made
available %o the crew,

03.60 Limitstions., The operating limitations specified in the
following subsections and any 3imilsr limitations shall be established for
any airplane and made available to the operator as further described in
8 03.61 and 8 03.62, unless its design is such that they are unnecessary
for safe operation,

03,600 Airspeed. The following airspeed limitations shall be
established:

03,6001 MNever exceed speed. (Vne) This speed shall not exceed the
lesser of the following:

(3) 0.9 Vg chosen in accordance with 8 03.2110,

{p) 0.9 times the maximum speed demonsirated in accordance with
8 03.15, but shall not be less than 0.9 times the minimum value of Vg
permitted by 8 03,2110, :

03.6002 Maximum structural cruising speed. This opersting limitation
shall be:

(1) not greater than V. chosen in accordance with & 03,2110,

(2) not greater than 0.89 times Vne established under
g 03.6001,

{3) not less than the minimum Vo permitted in B 03.2110.

03,6003 Maneuvering speed. (See § 03,2110)

03,600, Flaps extended speed. This speed shall not exceed the
lesser of the following:

(a)} The design flap speed, Vg, chosen in accordance with
8 03¢212,

(b) The flap design speed chosen in accordance with 8 03.22l,
but shall not be less than the minimum value of flap design speed permitted
in 8 03.2)2 and & 03.22%,

03.6005 Minimum control speed (See 8 03.1312).

03,801 Power plant, The following power plant limitations shall be
established and EEEEI not exceed the corresponding limits established as
a2 part of the type certification of the engine and propeller installed in
the airplane.



03.6011 Take-off operation.

(a) H¥aximum rotational speed (RPM)

(b) Maximum permissible manifold pressure, if applicable

{c) The time limit upon the use of the corresponding power

(d) Where the time limit of Ttem (c) exceeds 2 minutes, the
maximum allowable cylinder head or cooland outlet, and 0il tempeiratures

03.6012 Maximum continuous operation.

{a) Maximum rotational speed (RPM)

(b) Maximum permissible manifold pressure, if applicable

(c}) Maximum allowsble cylinder head or cocolant outlet, and
0il temperatures

03,6013 Fuel octane rating. The minimum octane rating of fuel
required for satisfactory operation of the power plant at the limits of
8 03,6011 and 8 03,6012,

03.602 Airplane weight. The airplane weight and ¢, ., limitations
are those required to be determined by 8 03,11,

03,603 HMinimum flight crew. The minimum flight crew shall be
established as that number of persons required for the safe operation of
the airplane during any contact flight as determined by the availability
and satisfactory operation of all necessary controls by each operator
concerned.

03.6CL Types of operation. The type of operation to which the air-
plane is limited shall be established by the category in which it has been
found eligible for certification and by the equipment installed. (See
Part 43 and other pertinent Parts of the CAR.)

03.51 Markings and placards. The markings and placards specified
are required for all airplanes, Placards shall be displayed in a con-
spicuous place and both shall be such that they may not be ezsily erased,
disfigured, or obscured. Additional information placards and instrument
markings having a clrect and important bearing on safe operation may be
required when unusual design, operating, or handling characteristics so
warrant.

03,610 Instrument markings, The instruments listed below shall have
the following limitatlons marked thereon. When these marldings are placed
on the cover class of the instrument, asdequate provisions shall be made to
maintain the correct alignmeni of the glass cover with the face dial. All
arcs and lines shall be of sufficient width and so located as to be clearly
and easily visible to the pilot.

03.6100 Airspeed indicator. True indicated airspeed shall be used.
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(a) The Never Exceed Speed, Vpgs -~ & radial red line (See
8 03,6001). '

(b) The caution range - a yellow arc extending from the red
line in (a) above to the upper limit of the green arc specified in {c¢)
below, *

(c) The normal operating range -~ a green arc with the lower
limit at Vg;, as determined in 8 03,121 with maximum weight, landing
gear and wing flaps retracted, and the upper limit at the Maximum Structursl
Cruising speed estsblished in & 03.6002, '

{(d) The flap operating range - a white arc with the lower limit
at Vg, as determined in § 03,121 at the maximum weight, and the upper limit
at the flaps extended speed in 8 03.600L.

When the Never Exceed and Maximum Structural Cruising speeds vary
with altitude, means shall be provided which will indicate the appropriate
limitation to the pilot throughout the operating altitude range.

03,6101 Magnetic direction indicstor. A placard shall be installed
on or in close proximity 30 the magnetic direction indicator which contains
the calibration of the instrument in a level flight attitude with engine(s)
operating and radio zeceiver{s) on or off (which shall be stated), The
calibration readings shall be those to known magnetic headings in not lesa
than 30° increments.

03.6102 Powerplant instruments. All required powerplant instruments
shall be marked with a red radial line at the maximum, and mininum (if
applicable) indications for safe operation., The normal operating ranges
shall be marked with &8 green arc which shall not extend beyond the maximum
and minimum limits for continuous operation. Take-off and precautionary
ranges shall be marked with a yellow arc.

03.6103 0il quantity indicators. Indicators shall be suitably marked
in sufficTent Increments so that Lhey will readily and accurately indicate
the quantity of oil. ) '

- 03,6104 Fuel quantity indicator. When the unusable fuel supply for
any tank exceeds L gallon or 5% of the tank capacity, whichever is greater,
a red band shall be placed on the indicator which extends from the calibrated
zero reading (see 8 03.4221) to the lowest reading obtainable in the level
flight attitude, and & suitable notation in the Approved Operating
Limitations shell be provided to indicate to the flight personnel that the
fuel remaining in the tank when the quantity indicator reaches zero cannot
be used safely in flight. (See 8 03,5222).

03.611 Control markings. All cockpit controls, with the exception
of the primary flignht controls, shall be plainly marked and/or identified

as to their function and method of operstion.

03,6110 Aerodynamic controls. The secondary controls shall be
suitably marked to comply witn B U3.352 and 8 03.353.
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03,6111 Powerplant fuel controls.

(2) Controls for fuel tank selector valves shall be marked
to indicate the position corresponding to each tank and any cross feed
positions thai may exist,

{b) When more than one fuel tank is provided, and if safe
operation depends upon the use of tanks in a specific sequence, the fuel
tank selector controls shall be marked adjacent to or on the control to
indicate to the flight personnel the order in which the tanks should be
used.

{¢) On multi-engine airplanes, controls for engine valves
shall be marked to indicate the position corresponding to each engine,

{d) The capacity of each tank shall be indicated adjacent to
or on the fuel tank selector control.

03.6112 Accessory and auxiliary conirols.

{a) When a retractable landing gear is used, the visual
indicator required in § 03,3622 shall be marked in such & mammer that
the pilot, at all times, can ascertain when the wheels are secured in
either extreme position.

{(v) Emergency controls shall be colored red and clearly marked
as to thair uethod of operation,

03,612 Miscellaneous markings and placards.

03.6120 Baggage compartments, ballast Jocabion, and special seab
loading limitations.

(g) Each baggage or carge compartment and ballast location
shall bear a placard which states the maximum allowable weight of contents
and, if applicable, any special limitation of contents due to loading
requirements, ete,

(o) YVhen the maximum permissible weight to be carried in a seat
is less than 170 1lbs, {see 8 03,113), a placard shall be permanently
abtached to the seat structure which states the maximum allowable weight
of occupant to be carried,

03.6121 Fuel, oil, and coolant filler openings., The following
information shall be marked on or adjacent to the filler cover in each case:

(a) The word "fuel®, the minimum permissible fuel ocfane number
for the engines installed, and the usable fuel tank capacity (See 8 03,4221)
{(v) The word “oil®" and the oil tank capacity

(¢} The name of the proper coolant fluid and the eapacity of
the coolant system.

03.6122 Emergency exit plscards. Emergency exit placards and operating
controls shall be colored red. A placard shall be located adjacent to the
control(s) which clearly indicates it to be an emergency exit and describes
the method of operation. (See & U3.381%).
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03,6123 Approved flight maneuvers.

03.6123=§ A placard shall be provided in front of and in c¢lear view
of the pilot stating: "No acrobatic maneuvers including spins approved®,

03.6123-U A placard shall be provided in-front of ard in clear view
of the pilot stating: *"No acrobatic maneuvers approved except those listed

below:

Maneuver Entry Speed
3* *

(List here all authorized maneuvers and
the recormended entry airspeeds.)

03.6123-4 A placard shall be provided in clear view of the pilot
which lists all approved acrobatic meneuvers and the recommended entry
airspeed for each, If inverted flight maneuvers are not approved, then
the placard shall bear a notation to this effect.

03.6124 Weight and loading distribution placard. A placard shall
be provided in front of and in clear view of the pilot(s) stating: "This
airplane must be operated in compliance with the Approved Operating
Limitations".

03.62 Approved Operating Limitations. "Approved Operating Limitations?
shall be furnished with each airplane. The portions of this document listed
belo¥w shall be verified and approved by the Administrator. Additional items
of information having a direct and important bearing on safe operation may
be required when rnusual design, operating, or handling characteristics so
warrant,

03.620 Operating limitations.

(a) Airspeed limitations - Sufficient information shall be
included to permit proper mariking of the airspeed limitations on the
indicator as required in 8 03.6100. Tt shall alsc include the design
maneuvering speed and the maximm saie airspeed at which the landing gear
can be safely lowered. In addition to the above information, the signifi-
cance of the airspeed limitstions and of the color coding used shall be
explained.

(b) Powerplant limitations - Sufficient information shall be
jincluded to outline and explain all powerplant limitations (see § 03.,601)
and to permit marking the instruments as required in 8 03.6102.

(¢} Weight - The following information shall be included:

(1) Maximum weipght for which the airplane has been
certificated '

{2) Airplane empty weight and center of gravity location

(3) Useful load

() The composition of the useful lead, including the total
weight of fuel and oil with tanks full.
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{d) Load distribtution - All authorized c., g limits shall be
stated. If the availlasble space for loading the airplane is adequately
placarded or so arranged that any reasonable distribubtion of the useful
load listed in weight above will not result in a ¢. g. location outside
of the stated limits, this section need not include any other information
than the statepent of ¢, g. limits,

In all other cases this section shall also include adequate
information to indicate satisfactory loading combinations which will assure
maintaining the c. g. position within approved lipdits,. '

{e8) VManeuvers - A1l authorized maneuvers and the appropriate
airgpeed limitetions as well as all wnauthorized maneuvers shall be included
in accordance vith the following:

Normal category - All acrobatic maneuvers, ineluding spins,
are unaubhorized., If the airplane has been demonstrated to be character-
istically incapable of spinning in accordance with 8 03,1350-NU, & statenent
tc this effect shall be entered here,

Utility category - All authorized maneuvers demonstrated in
the type flight lests shajl oe listed, together with recommended entry
speeds, All other maneuvers are not approved, If the airplane has been
demonstrated to be characteristically incapable of spinning in accordance
with & 03.1350-NU, a stztement to this effect shall be entered here.

Acrobatic cate - A1l approved flight maneuvers demon-
strated in the Type filight Ees%s shall be included, together with recommended
entry speeds.

(£} Flight load factor - The positive linit load factors made
good by the airplane structure shall be described here in terms of
accelerations,

(g) ”1iﬁ¥t crev - %hen a flight crew of more than one is required
to operate the airplane safely, the number amd functions of the minimum
flight crew shall be included.,

03.621 Operating procedures. This section shall contain information
concerning normal an. emergency procedures and other pertinent information
peculiar to the airplansts operating characteristics which are necessary
to safe operation.

03,622 Performance information. Information relative to the
fellowing items of perlcrmance shall be included:

(1) The stalling speed, Vs,, at maximum weight

(2) The stalling speed, Vs1, at maximum weight and with landing
gear and wing flaps retracted

(3) The take-off distance determined in accordance with § 03.122,
incleding the air speed at the 50 foot height, and the airplane configuration,
if pertinent
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(L) The landing distance determined in accordance with & 03°12h,
including the airplane configuration, if pertinent

(5) The stesdy rate of c¢limb determined in accordance with
8 03.123 (a) or (b), as appropriate and (c), including the airspeed, power,
and airplane configuration, if pertinent.

The effect of variation in (2) with angle of bank up to 60° shall
be included,

The calculated approximate effect of variations in (3), (h),
(5) with altitude and tempersture shall be included.

03,7 IDENTIFICATION DATA

03,70 Namepldte. A nameplate shall be securely attached to and
located in the pilot compartment which shall contains

{a) The nanufacturer's name and address
(b) Mcdel and serial numbers

(¢) Date of manufacture

(d) Type certificate number

03,71 Airworthiness certificate number. The identifying symbols and
registration numbers shall be permanently affixed to the airplane structure
in compliance with Part 43.102.

T




